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Grasslands provide food, fiber, and numerous ecosystem services to human populations
as well as habitat for wildlife. They are also some of the most endangered ecosystems in
the world because of their productive soils and open topography. This problem is
exacerbated by the accelerating conversion of grassland to cropland and encroaching
trees and shrubs. The quality of remaining grasslands will be of increasing importance
because of the biodiversity and vital ecosystem services they provide. Heterogeneity is a
term specific to rangeland science that is illustrative of grassland health. Grassland
species require very specific and differing habitats and without the variation in vegetation
(heterogeneity) the number of species that can thrive on the land is minimized, as are the
interconnected ecosystem services. Because Great Plains grasslands are primarily
managed by private landowners, the owners’ assistance in the maintenance and
restoration of prairie ecosystems is essential. Thus, increasing heterogeneity on working
rangelands may be a partial solution to preserving the vital ecosystem services provided
by grasslands, balancing the needs of conservation with that of cattle production. This
dissertation followed a three article format.
The first article explores what factors impact the grassland management decisions
of progressive Nebraska ranchers, using an interpretative phenomenological approach. In
the second article, a multiple case study analysis was used to explicate four ranches

within the Great Plains region that manage specifically for habitat heterogeneity. In the
third study, we tested a predictive model of factors influencing attitudes toward
heterogeneous landscape-scale ranch management. An online survey was created and
sent to ranchers within prescribed-burn and grazing groups in the Great Plains. Even
though the survey targeted groups, which were predicted to be higher in heterogeneous
attitudes, there was still a vast majority who are still following the “manage to the
middle” paradigm. It appears these ranchers are unaware of the benefits of a
heterogeneous landscape and the compatibility of its associated management techniques
with their cattle production goals. To improve the adoption of techniques that promote
heterogeneity, it is suggested that ranchers be shown how these practices benefit their
cattle business alongside their landscape.
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CHAPTER 1: PROLOGUE
The pressure to convert grasslands to row-crop agriculture continues to accelerate
because of crop prices, government incentives, and a growing world population (Gage,
Olimb, & Nelson, 2016). Along with grassland conversion to row crops is the threat of
encroaching trees and shrubs (Briggs et al., 2005). These increasing threats are
problematic because grasslands are already some of the most endangered ecosystems
(Blair, Nippert, and Briggs 2014) and because human populations benefit from the
ecosystem services they provide. While grasslands can be restored, those still intact
benefit from sustainable management practices. According to Fuhlendorf and Engel
(2001), “heterogeneity is defined as variability in vegetation stature, composition,
density, and biomass” (626). Further it serves as the foundation of biodiversity,
ecosystem resilience, and multifunctionality (Kolasa & Pickett, 1991; Ostfeld et al.,
1997). Thus, heterogeneity is key to conserving grassland biodiversity and enhancing
ecosystems services (Becerra et al., 2017).
Freese, Fuhlendorf, and Kunkel (2014) put forth a framework of ten major
ecological drivers for restoring and conserving biodiversity on Great Plains rangelands.
The caveat is that it is proposed for those whose primary land goal is conservation.
However, existing grasslands are working rangelands, where conservation of resources is
a likely goal (Kennedy et al., 2016; Sliwinski et al., 2018), but not the primary goal.
Grassland species require very specific and differing habitats and without the variation in
vegetation (heterogeneity) the number of species that can thrive on the land is minimized,
as are the interconnected ecosystem services. Thus, increasing heterogeneity on working
rangelands may be a partial solution to preserving the vital ecosystem services provided
by grasslands while also balancing the needs of cattle production. A question of
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importance is: How can biodiversity centered management (BCM) practices (those that
promote heterogeneity) be incorporated for those whose main goal is production?
The responsibilities placed upon ranchers are numerous and changing. Utilizing
the grassland ecosystem, they provide a livelihood for their families, food for a growing
world population, and with sound management, protect ecosystem services. Whether they
acknowledge it or not, how they manage their land has implications for human
populations--impacting them downstream and downwind. Remaining grasslands benefit
from sustainable management practices. Having said that, the paradigm that ranchers
have been operating under, until recently, has not considered the ecosystem outside of
production goals. Fuhlendorf et al. (2012) put forth that the rangeland ecology profession
is partially at fault for the lack of ecosystem consideration and that there are other aspects
that need to be taken into account. Whether these ideas have trickled down to those
managing the land or acting as advisors is not yet known.
This compilation of studies will explore the experiences of ranchers, those
progressive and those who manage specifically for a heterogeneous landscape, in order to
help understand what factors affect grassland management decisions and how
biodiversity centered management (BCM) practices (those that promote heterogeneity)
might be incorporated for those whose main goal is production, based upon rancher
attitudes regarding these practices.
Summary
A way to balance grassland conservation and cattle production may be the use the
of biodiversity centered management (BCM) practices. One obstacle is illustrating how
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such practices can benefit ranchers’ cash flow, their pastures, their animals, and their
families.
This dissertation follows the three article format. Each study falls under the
umbrella of sustainable rangeland management, but uses a different lens. The first article
targets what is defined as “progressive” ranchers to explore what affects their grassland
management decisions. Knowing what factors impact their decision making may help
policy makers and educators understand what influences their acceptance of management
recommendations.
The research changes direction in the second study, where participant populations
switch from those labeled at “progressive” to those who specifically use biodiversitycentered management practices (BCM), or those which promote grassland
heterogeneity—the foundation for biodiversity. This multiple case study explores a small
subset of ranchers who manage with the ecosystem in mind. Utilizing the experiences of
these exemplars will help us understand how they balance cattle production and
conservation.
The final study takes what we learned from the qualitative chapters, along with
gleaning the literature on ranch management and conservation adoption among farmers,
to develop a model predictive of “heterogeneous attitudes”. We ask: are there specific
factors which are more likely to improve the adoption of heterogeneous management
(BCM) practices?
In chapter four, I look at the implications of managing for heterogeneity. This
includes comparing and contrasting the ideas between “progressive” ranchers and those
who manage specifically for a heterogeneous landscape—determining where the
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divergence between ideas lies and where there may be an opportunity to introduce BCM
practices. In addition, incorporating the attitudinal survey data to paint a broader picture
of ranchers’ attitudes toward these practices and what that says to the future of
heterogeneity on rangelands.
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CHAPTER 2: SUSTAINABLE GRASSLAND MANAGEMENT: AN
EXPLORATORY STUDY OF PROGRESSIVE RANCHERS IN NEBRASKA.
Citation: Kennedy S, Burbach M, Sliwinski M (2016). Sustainable Grassland
Management: An Exploratory Study of Progressive Ranchers in Nebraska. Sustainable
Agriculture Research (5) 2:103–113. Used with permission.
Abstract
Well-managed grasslands provide numerous ecosystem services. Ranchers who employ
sustainable grazing practices limit grassland conversion and conserve critical habitats.
This phenomenological study explored the grassland management decisions of
progressive ranchers in Nebraska. Each individual interviewed for this study is proactive
about the state of their grasslands, whether they are motivated by financial or
conservation factors. Throughout the evolution of their businesses, these ranchers have
taken steps to improve their management techniques and continue to employ new
strategies while planning for the long-term productivity of their grasslands. For policy
makers and educators seeking to improve grassland management decisions,
demonstrating new methods to be economical, promoting stewardship, and allowing for
flexible implementation may increase acceptance of recommendations. Because
progressive ranchers’ livelihoods are connected to the land, and they are long-term goal
oriented, they closely scrutinize, yet are open to advancing grassland management
practices that benefit their cash flow, their pastures, their animals, and their families.
Introduction
Well managed grasslands provide numerous ecosystem services (biodiversity,
water filtration along riparian buffers, carbon sequestration, and habitat for an array of
plant and wildlife species), while providing an economic resource for ranchers (Vaisey &
Strankman, 1999). Ranching in a sustainable way provides food for a growing world
population while simultaneously preserving an increasingly endangered habitat. Prior to
European settlement, the North American Great Plains was dominated by perennial

grasslands, and more than 95% of Nebraska was grassland (Johnsgard, 2005). Today,
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approximately 98% of the tallgrass prairie in Nebraska has been destroyed or degraded
(Noss & Peters, 1995; Samson & Knopf, 1994; Samson, Knopf, & Ostlie, 2004). Mixed
grass and shortgrass prairies have fared only slightly better (Samson & Knopf, 1994;
Samson et al., 2004). One of the main drivers for habitat destruction in the U.S. is row
crop agriculture (US Department of Agriculture [USDA], 2013; Wright & Wimberly,
2013), with recent pressure to convert grasslands to cropland due to high returns for food
and biofuel crops. Nebraska led the nation in the number of acres converted from noncropland to cropland from 2011 to 2012: a total of 54,877 acres (USDA, 2013). Due to
land use change and other factors, expanding annual row crop production can
dramatically reduce the delivery of ecosystem services including diminished forage
resources and habitat (Landis, Gardiner, van der Werf, & Swinton, 2008; Power, 2010).
The fragmented nature of privately owned grasslands presents a challenge to
habitat management (Hagen, Grisham, Boal, & Haukos, 2013). Because over 97% of
Nebraska’s land is privately owned (USDA, 2012a), voluntary private landowner
participation in conservation programs is critical to conserving Nebraska’s natural
habitats (Powell, 2015). As economic pressures continue to increase, especially with
regard to high corn prices, it is imperative to understand what factors influence
landowners’ decisions to maintain their grasslands rather than converting to crop
production or any other non-range use. In order to ease some of the pressures placed upon
remaining Nebraska grasslands, it is also important to understand what leads ranchers to
adopt and maintain sustainable grazing methods and other conservation practices.

Ranchers who employ sustainable grazing practices limit grassland conversion and
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conserve critical habitats.
Numerous studies have generally explored the characteristics that influence
farmer conservation behaviors and decisions, but few have looked specifically at beef
cattle producers (Sayre, 2004). Inconsistent predictors of farmer conservation include
environmental awareness, attitudes, farm size, other household characteristics, and
education (Baumgart-Getz, Prokopy, & Floress, 2012; Kabii & Horowitz, 2006; Knowler
& Bradshaw, 2007; Pannell et al., 2006; Prokopy, Floress, Klotthor-Weinkauf, &
Baumgart-Getz, 2008). However, there are few to no universal determinants of
conservation behaviors among farmers (Prokopy et al., 2008; Barr & Cary, 2000;
Knowler & Bradshaw, 2007). There also are mixed results regarding the impacts of
financial incentives on conservation efforts; several studies illustrate the adoption of
conservation practices because of financial interests as well as personal factors (Atkinson,
Romsdahl, & Hill., 2011; Barr & Cary, 2000; Czap, Czap, Lynne, & Burbach, 2015;
Daley, Cobb, Bromley, & Sorenson, 2004; Sheeder & Lynne, 2011; Shulman & Price,
2000; Troy et al., 2005).
One of the few studies of beef cattle producer conservation behaviors (Gillespie,
Kim, & Paudel, 2007) found that the two most common reasons for non-adoption among
cattle producers were unfamiliarity and non-applicability (or perceived non-applicability)
of the practice. Kennedy and Brunson (2007) surveyed and interviewed ranchers from a
successful Colorado field school in regard to how they put new range management
information into practice. They found that ranchers' primary motivations for management
change are values tied to the land base (forage production, range health, water quality) as

well as desire to improve profitability and having clearly defined goals—personal and
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management—encouraged change. They suggest framing outreach messages so they
align with common ranch goals. Emphasizing the links between range management
options and said goals may help initiate change. Similarly, Didier and Brunson (2004)
interviewed Utah ranchers to better understand innovation adoption among range
livestock operators. They found that innovation was related to ranching full-time,
dependence on ranch income, anticipated future of the ranch, extent of social networks,
and a desire to illustrate stewardship. Barriers included lack of time and resources along
with peer influences and perceived drawbacks including perceptions about political/legal
constraints. Roche, Cutts, Derner, Lubell, and Tate (2015) examined variables that
influence the grazing strategy preference of Wyoming and California ranchers. They
found that variables associated with ranchers’ grazing preferences included a
combination of human dimensions (goal setting, views on experiment and risk tolerance,
information networks), ranch characteristics, and the ecoregions in which they lived.
These authors assert that addressing the discrepancies between research and management
will require substantive communication and participatory methods between researchers
and ranchers. In another survey of beef cattle ranchers, Willcox, Giuliano, and Monroe
(2012) examined intentions to consider wildlife management in routine cattle
management activities. They found that attitudes and subjective norms best explained
rancher intentions.
Since little is known about beef cattle producer conservation behaviors, Sayre
(2004) contends that qualitative research, specifically, is necessary to increase our
understanding of ranchers’ grassland management because “existing studies using

quantitative methods have found little correlation between ranchers’ management
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practices and a variety of social factors” (p. 6). According to Creswell (2007), qualitative
research is conducted when a problem or issue needs to be explored or because the
researchers need a complex detailed understanding of the issue. Since the issue of
conservation behaviors on the ranch is relatively unexplored, qualitative research is an
appropriate place to start.
Methods
Research Design
As noted above, the exploratory nature of this study favors a qualitative
methodology. Merriam (2009) asserts, “Qualitative researchers are interested in
understanding how people interpret their experiences, how they construct their worlds,
and what meaning they attribute to their experiences” (p. 5). Correspondingly, applied
research methodologist Creswell’s working definition of qualitative research is as
follows:
Qualitative research begins with assumptions, a worldview, the possible use of a
theoretical lens, and the study of research problems inquiring into the meaning
individuals or groups ascribe to a social or human problem. To study this
problem, qualitative researchers use an emerging qualitative approach to inquiry,
the collection of data in a natural setting sensitive to the people and places under
study, and data analysis that is inductive and establishes patterns or themes. The
final written report or presentation includes the voices of participants, the
reflexivity of the researcher, and a complex description and interpretation of the
problem, and it extends the literature or signals a call for action. (2007, p. 37)
Within the realm of qualitative methods, phenomenology was chosen as the research
approach due to its focus on “first person reports of life experiences” (Moustakas, 1994,
p. 84). In his synthesis of phenomenology Hustad (2015) explains:
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Giorgi (2009) pointed to two guiding principles that not only serve to guide, but
empower phenomenological research. The first insists that experiences must be
described as they are presented, that is, nothing should be added or subtracted by
an outside source. The second illuminates the role of free imaginative variation.
In the pursuit of the essence of the experience, the researcher must expend energy
exploring the characteristics of the phenomena, as he or she works to determine
what is and is not essential. The benefits of using these two principles foster an
approach to research characterized by both openness and rigor. (p. 64)
In order for our research to encompass both of the aforementioned guiding principles, we
specifically selected an interpretative phenomenological approach (IPA), because:
[IPA] requires a combination of phenomenological and hermeneutic insights. It is
phenomenological in attempting to get as close as possible to the personal
experience of the participant, but recognizes that this inevitably becomes an
interpretative endeavor for both participant and researcher. (Smith, Flowers, &
Larkin, 2009, p. 37)
Meaning is key to interpretative phenomenology. Because the goal is to understand the
content of data rather than measure the frequency, IPA allows the researcher to have “an
interpretative relationship with the transcript” (Smith & Osborn, 2007, p. 66). This gives
the researchers the flexibility to interpret and help make sense of what the participant is
trying to get across.
This qualitative study explored progressive ranchers’ grassland management
decisions. The term “progressive”, for use in this study, describes those ranchers who
utilize conservation practices including holistic managing systems on their ranch, are
innovative in their problem solving strategies, and use adaptive management strategies to
deal with change. Our objectives are two-fold: first, to explore the impediments to
sustainable grassland management practices, and second, to increase understanding about
the beliefs, values, goals, and personality characteristics of beef cattle producers as
related to grassland management. This study is guided by the overarching research

question: What factors affect the grassland management decisions of progressive
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Nebraska ranchers?
Participant Characteristics
In the convention of qualitative designs, participants were selected based on their
experience and knowledge of the central phenomenon of this study—ranching. The initial
sampling pool of participants was selected from a rancher-mentoring program provided
by the Nebraska Grazing Lands Coalition (NGLC) and producer members of the
Nebraska Food Cooperative (NFC). Members of the NGLC were chosen due to the
organization’s mission to improve grazing lands in Nebraska and to employ holistic
principles, and because those involved in the mentoring program have been nominated by
their peers for successful work in conservation and stewardship. Rancher members from
within the NFC who graze for the purpose of selling to niche markets (i.e. organic, grass
fed and finished) were also included. With the help of a rangeland specialist, the list was
then narrowed to select a diverse group of ranchers from varying locations around
Nebraska that fit the definition of progressive used in this study. Participants were
recruited through email requests and then called to set up meeting times and choice of
location, all of which were held at their ranch. Interview length averaged one hour.
Data Collection
Semi-structured, face-to-face interviews were the primary method of data
collection. A total of thirteen interviews were conducted with ranchers in Nebraska. Most
of these interviews began with a tour of the ranch and some general conversation about
their ranch management. Interview questions varied from broadly asking the ranchers
about their life experiences in regard to their ranches and how they see the future of their
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ranches, to more specific questions regarding grazing management philosophy/goals, and
pressures to convert their rangeland to cropland. Follow-up questions were asked via
email or phone call.
Data Analysis
Smith, Flowers, and Larkin (2009) elaborate on the analytic process for an IPA study:
The analytic process here begins with the detailed examination of each case, but
then cautiously moves to an examination of similarities and differences across the
cases, so producing fine-grained accounts of patterns of meaning for participants
reflecting upon a shared experience. In a good IPA study, it should be possible to
parse the account both for shared themes, and for the distinctive voices and
variations on those themes. (p. 38)
Each interview was audio recorded and then transcribed. Transcripts were then read
multiple times with the margins utilized for annotating significant or interesting
statements, which were selected not only on the basis of prevalence within the data, but
also on richness. Emerging theme titles were then documented. Connections between the
experiences of all of those interviewed led to a list of repeated themes. Each of the
participants is represented in the superordinate themes (Smith & Osborn, 2007). In
conjunction with maintaining rigorous methods throughout the study, validity for this
analysis was evaluated using peer review, an external audit of the coding process, and
member checking (Creswell & Miller, 2000).
Results
We found four major themes: 1) livelihoods are connected to the quality of the
land; 2) variability is the very nature of ranching; 3) ranching is an enjoyable way of life;
and 4) stewardship is a calling. Subthemes were also included to better articulate findings
and provide further clarification of the superordinate themes.

Theme 1: Livelihoods are Connected to the Quality of the Land
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The first important finding from speaking with these ranchers is that their
livelihoods are connected to the quality of the land, so stewardship can be financially
motivated. This is an important finding in grassland management decisions as well as
conservation behaviors in general, as it illustrates that they are not dichotomous issues.
Generating enough income to cover expenses or make a profit is not a separate and
competing goal from managing the land in a sustainable manner; they are connected. This
alignment between income and environmental condition affects these ranchers’ decisionmaking and goals. As one rancher shared,
The good thing about ranching is… that profitability comes from managing our
resources well. If you don’t then it’s going to deplete it and over long term that’s
bad. So we are fortunate that using our resources wisely is good for our business
and good for profitability.
Few Pressures from Commodities
Accordingly, many ranchers recognized the need for good decisions that are based
on “making it last over time”. This repeatedly came up when discussing the question of
converting their grass to cropland during years of high corn and soy prices. Most of these
ranchers do not feel pressure from commodity prices for two reasons. First, not all land is
arable. Ranchers who live in the Sandhills area of Nebraska mentioned that their land was
not suitable for crops, only suitable for grazing. Even those with soils suitable for farming
pointed out places on their land that are not appropriate for crops such as wetlands or
low-land areas. Study participants consistently explained that they base their goals on the
“big picture” and not the short-term fluctuations of the market. No one wants to be stuck
selling low and buying high: many remember a time when corn was $1.50/bushel, thus
they are not going to base their decisions primarily on factors (such as the market) that

are variable or cyclical in nature. The fluctuation of market prices was repeatedly
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mentioned during interviews.
One rancher reminded us that, “The markets can have a big effect on how you do
things [regarding cattle], when you sell, how you feed, target weights, and everything that
is involved around marketing.” Markets do affect decisions within the context of grazing
cattle, but, at least for this rancher, not whether to convert grassland to cropland. Another
rancher thought that by the time he would till up the grass and have his land ready for
crops, prices could be back down. Yet another mentioned not wanting to ruin all of the
progress he had made with improving his grasslands, stating “maximizing profits on
every acre” was not his goal. He said, “It certainly crosses my mind that right now we
could make more money selling an $8 bushel of corn on this highly productive land than
we could graze it right now, but it goes back to looking at the long term and the big
picture”.
All study participants consider the long-term implications of their actions when
making decisions. One grazier shared,
I am not just looking at the profitability of the ranch. Obviously that has to be a
focus because if we are going to keep doing this sustainably it has to be
economically feasible to do it, but it has to go beyond that. We want to manage
our resources to the best of our ability.
The importance of the grasslands as a resource was mentioned several times throughout
interviews. One rancher stated,
We are sitting on what I consider a pretty precious resource. One we could never,
never put back is unbroken tallgrass prairie…we don’t have an aquifer
underneath us. I don’t have an oil well…but our precious resource is our native
tallgrass prairies. That is something we really want to protect, knowing that we
are going to take some financial sacrifice to do it.

Similarly, another rancher shared that “It has always been a goal to not only get more
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from the land but to have the land on an improving range trend at the same time”. Yet
another individual said, “There is a good deal of satisfaction that goes with improving the
land and making it better over time. I definitely consider myself a conservationist”. Longterm goals, including conservation, help to outweigh the pressure of high price
commodities.
Working with the Natural Productivity of the Area (Holistic Ideas)
Along with the idea of being a conservationist is the repeated idea of working
with the natural productivity of an area. Many of the ranchers in this study specifically
talked about having to work with nature or Mother Nature in order to be successful.
When sharing his goals, one rancher explained, “…we are trying to just fit in with the
environment. We are not out here trying to control Mother Nature… We try to coexist in
a way that we can be profitable and not ruin the natural environment…” Another rancher
also alluded to this balance. Regarding his grazing management philosophy, he shared
that “It is kind of a balance between what is good for the grass, what is good for the soil
and what is good for the animal”. Similarly, another participant stated his ultimate goal is
“to have our stocking rate meet our carrying capacity. …We are always chasing it, we’ve
got too many [cows] or we don’t have enough depending upon rainfall and temperature,
but our goal would be to find that level....”
When asked specifically about the kinds of variables that affect their grassland
management decisions, Mother Nature was a prominent response. “Your best
philosophies just go out the window when Mother Nature doesn’t cooperate”, shared one
individual. On a list of these compiled elements, weather related factors were the most
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frequently reported: rain, moisture, precipitation, drought, weather, temperature, season,
etc. One participant shared the uncontrollable factors that determine his actions:
There are two variables that affect my management decisions. They are
temperature and moisture. There is a tremendous amount of decision made in all
agriculture on two variables. Obviously those are external and you have
absolutely no control over either one of them.
Responding similarly, another rancher shared:
Those management decisions are really based on the weather, time of year, the
amount of rainfall, the amount of sunshine and temperature. That is really the fun
part of being an organic farmer or sustainable farmer to me is that every day you
have to visually inspect your farm and your animals and make a decision based
on what the weather is today, how tall the grass is or is not today and how much
rain do we get. [You have to be prepared to make that decision] every hour of the
day.
As a consequence, these graziers are compelled to adapt their management strategies
accordingly.
Theme 2: Variability is the Very Nature of Ranching
“That is one of the things that makes ranching interesting. It is never the same from one
year to the next. You just have to kinda get the pieces together to make it, to get the best
results out of whatever is throwed at ya.”
As the rancher’s quote above suggests, and these ranchers’ testimonies illustrate,
variability is the very nature of ranching; nature is not static. With their jobs and
livelihoods being centered on the natural environment, there is an acknowledged need for
flexibility. These graziers assert that if Mother Nature does not work with you, you need
to change your plan. One rancher mentioned that she and her father, “[very] rarely do
things the same way every year…”, which corresponds to this theme’s title quote in
which ranch management is likened to a puzzle—one that does not always fit together
perfectly. Along the same lines, several of the ranchers who participated in this study

specifically mentioned using holistic ideas or holistic management styles, which was
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described as “trying to keep all the pieces of the puzzle in mind as we operate”. Or, more
specifically:
To me the definition of a rancher would be somebody who [is] able to balance all
of the parts and pieces of the ecosystem: the grass, the cows, the land. When do I
need to be good to my land, when do I need to be good to my grass, and when do I
need to be good to my cows—and try to balance those, where as much of the time
as possible all three of them are being well taken care of…
In reflecting upon all of the areas in which a rancher has to be flexible, one participant
stated:
There have been lots of changes every year. I think to stay successful we have to
change all the time because prices changes, commodities change, land values
change and our goals change and our age changes…I think when you quit
changing then you need to turn it over to the next generation.

Always Looking for Ways to Improve
For the reasons mentioned above, the ranchers interviewed in this study
repeatedly mentioned learning from experience. Their philosophies and goals are
constantly changing or evolving—the learning process is never done and as such,
flexibility is key. One participant stated that his grazing management philosophy was to
graze his cattle as long as he can without having to buy supplemental feeds. Another
shared that he had taken some aspects he likes from several different grazing strategies
and compiled them to make his own and he continues to do this, as his strategy is
constantly evolving. He might use some things one year and hardly at all the next because
techniques often depend upon the ecological context. Others mentioned changing their
minds several times and needing to stay open-minded: “Never say never, or you may be
eating your own words later”. Overwhelmingly, these ranchers agree that they learn from

each year’s experiences and each year they get better. Fittingly, one participant said,
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“New ideas come up, whether from other ranches, the university, or even ourselves (what
we might think and just to try new things) and that is how we learn and develop and
become better land and grass managers”.
While reflecting upon the evolution of their grazing practices, participants
discussed several specific changes to their operations. Some of individuals talked about
how their calving seasons have changed—how it just made more sense to work with the
natural productivity of the area and match it up with the needs of the cow/calf.
Specifically, this meant calving later in the season, trying to match the growth of the
grass with the increased nutritional needs of the pregnant cows. One rancher mentioned
the necessity of examining how many cows your grass could feed and basing decisions
on that criterion. He believes in utilizing his own nutrients (hay) rather than having to
purchase from outside sources, although during drought years this becomes difficult.
Another participant mentioned continually looking for better and different ways to
do things. He also indicated that in the area in which he lives, there are several successful
ranchers and all of them are doing things differently. He shared,
My grandfather, my great grandfather and my dad they took the knowledge and
technology that was available to them at the time and I think they were all good
land managers and ranch managers, but we have just tried to do it our way”.
Flexibility is an important concept, especially with all of the change ranchers face.
Theme 3: Ranching is an Enjoyable Way of Life
“Because I couldn’t think of anything else I would rather do”

There is just something about being a cowboy… “I don’t know, there is just
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something internally… that says this is what you are meant to do”, shared one rancher.
He is not the only one who feels this way. Each of the individuals interviewed for this
study thoroughly enjoys the ranching lifestyle. When asked why they ranch, many shared
similar ideas. One individual “just can’t see [himself] doing anything else”; there is
“nothing else I’d rather do,” commented another, while two more stated they had “always
had a soft spot” or “passion” for it. There were also those who felt that ranching was a
“calling” for them.
Overall, these ranchers acknowledged that ranching is hard work and that, “The
physical energy it takes to manage rangeland is not something you can just
automate…you just can’t get beyond hands on”. However, while ranching may be hard
work, it is an enjoyable way of life. While most of these ranchers do a bit of farming
alongside their cattle operations, several mentioned the monotony of farming and sitting
in a tractor. “If I was just a crop farmer, it really takes a lot of heart and soul out of the
farm”, replied one individual. Another spoke about the debt of commodity farming,
saying, “It is a normal procedure to have humongous overhead that is going to always be
there. It is just a way of life”. He does not prefer that way of life—to be at the mercy of
the markets and bankers.
Grazing is currently meeting the needs of all individuals who participated in this
study, including providing for their families and their own psychological/emotional
needs. Among interviewees there was a recurring theme of job enjoyment and the need
for fun. One participant explained this idea in detail:
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It certainly is not for everybody. I think a lot of it has to do with I grew up
ranching. I feel a small sense of obligation to maybe carry on the family tradition
but at the same time it goes way beyond that. I enjoy working with nature and the
kind of ranching I do allows me to be very creative. Holistic ranch management is
what we follow and allows us to look at the big picture. I get to work with
animals. I get to connect with the consumer. I get to be outside. I get to be my own
boss and that is a big thing.
Another shared this sense of enjoyment that comes from life on the ranch:

Well for me, I feel charged with a certain environmental responsibility. I feel that
this ranch is one of the things I can do that not only can make money and live the
lifestyle we have here is amazing, with the freedom and being our own boss—I
mean that’s amazing, but I feel that it is also a good thing what we are doing for
the plants, and the CO2 and, and keeping this ground as close to nature as we can
while still making money on it, that’s important to me. I like that, that’s really
important to me.
There were other reasons given as to why these individuals ranch other than having
freedom in “the great outdoors” or being a “country boy at heart”, but the most frequent
response went along the lines of “I was just meant to do it”.
Ranching is a Family Business
Part of the enjoyment that comes with ranching is that it is a family endeavor, as
is illustrated by this quote: “My dad did [ranch], my granddad did. They all raised their
families that way and they had some of the worst times and they had some of the best
times and we are going through the same thing”.
All but one of the study participants were born into a family of ranchers, and all
of them have been involved on the ranch the majority of their lives. One grew up on a
farm, but his love of livestock persuaded him to switch traditions when he became an
adult. Accordingly, all of these individuals began ranch responsibilities during their
childhood. Many of those who shared their experiences believe it was natural that they be
involved in the family business. Illustrating this point, one stated, “We have always been
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in the cattle business—my great-grandfather, my grandfather, my dad…so it was kind of
natural that I was going to have some interest in cattle and I did”.
In discussing the history of their ranches, two participants specifically mentioned
ancestors homesteading their ranches; another four mentioned being the fourth generation
on the land they currently steward. One shared that his heirs will be the fifth generation to
run this family business: “[We] are the fourth generation. We now have a fifth
generation, my son and his wife, here on this end of the ranch that I now operate. My
brother and his son-in-law and daughter operate what used to be the northern part of the
ranch”. This is a multi-family and multi-generational operation. Another mentioned his
wife being the fifth generation; his kids being the sixth generation and grandkids the
seventh generation. As these ranchers age, each of them mentioned the importance of
ranch succession and of the thirteen interviewed, twelve planned (or hoped) for their
children to take over, even those with young children. One stated, “I have three young
kids that are involved in my ranching and to truly be sustainable in an operation like
farming and ranching it has to go to the next generation”.
These ranchers shared that the ranching lifestyle can be a great way to instill
responsibility and reward into children. Two with young children discussed making
chores and ranch life fun, so that it would be an enticing legacy to continue. “Work hard,
play hard” was a motto mentioned. One rancher shared, “…for now my intention is to
really try to do this in a way that we can build it that the future generations have that
opportunity if they wish….” He emphasized not pressuring them, but making ranch life
an enjoyable and interactive process in which the kids have a part in the decision-making
process. He has told his daughter, “[y]ou can decide whether you want to keep growing
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your herd as you get into college. If you decide you don’t like cattle and you want to go
do something different you can just cash in your college fund and sell your cowherd”.
While there is hope and preparation for future generations to take their place,
these ranchers know it is not guaranteed, as interests vary among their heirs. The one
rancher without a current successor shared that he had daughters, all of whom live in
urban areas and have no interest in ranching. To that end, he and his wife will need to
find someone to care for their land: “My wife and I are both really conscious to detail in
all of our management, so we told each other it’s going to be difficult to find somebody
to manage it the way we have and would like to see that continue”. He mentioned
possible solutions, including specific lease agreements and working with interns who
share similar management values. Another rancher, who is currently in the process of
transitioning, shared, “I try to include my daughter and son-in-law in the business where
we can carry on the operation to the next generation with responsibility; and try to treat
people as I would like to be treated”. He mentioned that it can be difficult for the older
generation to let go, especially when they love the ranch life, but that age and health push
the process along.
…[I]t doesn’t matter who it is, every person has a different way to do stuff, and
it’s sometimes hard to watch somebody do it different than you do it. But that
doesn’t mean it’s right or wrong. It doesn’t mean I am right, and it doesn’t mean
that the next person is wrong. It is just different. What works for one person won’t
work for the other, and realizing that and accepting it and stuff, that is all part of
the transition…
The phenomenon of ranch succession will be an important area of study in coming years,
as the average age of farmers/ranchers is 57 (USDA, 2012b). In discussing this aging
demographic at a New Farmer Forum in 2012, US Secretary of Agriculture Tom Vilsack
said, “If left unchecked, this could threaten our ability to produce the food we need – and

also result in the loss of tens of thousands of acres of working lands that we rely on to
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clean our air and water” (USDA, 2012b). It is important to ensure not only the future of
food, but also the continued stewardship of grasslands.
Theme 4: Stewardship is a Calling.
[I] think for the perception of ranching we need to do a great job of taking care of
our resources and whether its water or its grass or its soil, you just have to
continually work to make it better, and to me that is what the ultimate rancher is,
it’s to take care of what God’s given you to have control of. I know there is the
financial part and all that but that isn’t, to me the satisfying part. [I] guess I’ve
never been in it for the big bucks you know, I never have…
This theme overlaps with each of the previous ones, but it delves a bit deeper in
illustrating the character of these ranchers. For them, stewardship is not just an enjoyable
job; it is a calling. None of the participants in this study would trade this lifestyle. As the
previous theme stated: there is nothing they would rather do. Ranching allows them the
flexibility to be home when their children get off of the bus and to attend their children’s
sporting events. They are able to be independent, enjoy the outdoors, and work for
themselves. Each person interviewed for this project very much enjoys animal husbandry.
While not all of those interviewed consider themselves cowboys, there were a few who
mentioned that aspect specifically, “Oh, I like to cowboy. I like to just be outside and I
like animals, love to ride a horse.”
In regard to their grassland management decisions, several of these individuals
could be labeled as analytical: examining themselves and their practices frequently and
changing when they thought it was necessary. Continual learning came up on several
occasions. As previously discussed, constantly looking for ways to improve and trying
new things are prevalent in this group. Whether it is joining pasture groups or talking

with their neighbors, attending conferences, or searching the internet, most of these
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individuals do not assume to know it all and try not to “let [their] pride get in the way of
[their] thought process”. This helps them in remaining open minded. As such, one
characterized himself as fearless while another mentioned not being afraid to take risks
and make mistakes and has no problem asking for advice.
Stewardship was mentioned multiple times and there were multiple biblical
references throughout the interviews. This was especially true when discussing what was
special about their ranch or what their management philosophies were. Fittingly one
participant stated, “We try to live by what the Good Book says; try to make it better every
year”. Later when sharing his philosophy, he said: “Oh, just pass it on to the next
generation and be profitable and take care of the ground like it is supposed to be taken
care of. Like the good Lord says, you are supposed to leave it in better shape than what it
was when ya took it over, and this is kinda our philosophy and we want to pass it on to
the next generations”.
Similarly, one rancher concluded his interview with this:
You have to be thankful for one thing anytime you ever finish anything. It isn’t me
and it isn’t you. That isn’t my land. The good Lord does what He does and I know
there are times I throw my hands up and wonder why in the devil He is doing
what He is and lately that has been happening a lot. We do need to be real
thankful for what we have and where we are at, and what we are doing and
[having] the ability to do what we are doing, because He is the one that makes the
decisions to whether we come and go or fail or succeed or whatever. So, if I had
to end the story with anything I would have to say that we have got to be thankful
for Him and what He has given us and what He is allowing us to do.
It is clearly important to these ranchers that they take good care of the soil, the grass, the
animals, and their families.

Discussion
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As the interviews with these progressive ranchers revealed, there are many factors
internal and external to their operations that affect grassland management decisions.
Nature or weather related variables appear to be the most recognized influences regarding
decision-making. These factors are beyond individual control and require much
flexibility in planning and goal setting. All of these ranchers base their grassland
decisions on the “big picture” or “over the long-term” recognizing that what might make
them a quick profit today may negatively influence their revenue stream in the future.
Accordingly, managing the grass sustainably is understood to help the longevity and
profitability of their businesses, so land quality is of the utmost importance. None of the
ranchers interviewed for this study feel pressure to convert their pasture to cropland even
with the recent price of corn and soy commodities. This is partly due to the areas in
which some of them live, as the land is not arable, but also because some consider their
land a valuable resource worth conserving. Several ranchers expressed lack of interest in
full time farming as a deterrent to land conversion. Several farm part-time, although
mostly as a complimentary business, but have no interest in full-time farm life. They very
much enjoy their lifestyles as ranchers.
In this way, grazing systems are connected with desired lifestyle. While these
ranchers “enjoy a challenge”, do not mind hard work, and enjoy the outdoors and the
freedom ranching allows, there is a personal diminishing return for their grazing system.
They want to get the most out of their grassland and manage them to the best of their
ability until it interrupts this desired lifestyle (i.e., does not allow for attending kids’
sports games, being available after school, etc.). This is the main impediment to the

adoption of more intensive management practices. In fact, each of the participants
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interviewed mentioned that they have intensified their grazing practices throughout the
evolution of their ranch. They see it as profitable and good for the environment; there is
merely a cut-off point when moving cows gets in the way of their life.
Although not mentioned specifically as an impediment to improved practices,
many ranchers mentioned the increasing lack of mentorship available to them. Several
mentioned former extension educators or grazing group leaders who had been integral to
their current ways of thinking about grasslands and the way they make management
decisions, but these mentors have since passed away and have not been replaced—or the
positions have been filled, but now educators are responsible for several counties. Many
of these ranchers continue to participate in social networking and attend conferences to
stay up to date on information, but having someone in a mentor role to answer questions
onsite is less frequent. Without someone to organize the group, there are fewer gettogethers. This leadership had been exceptionally valuable to these individuals and is
certainly missed.
Decision making on the ranch is complicated and while the management
decisions that these ranchers make are made in real time, each of them plans for the long
term. Accordingly, each of the individuals interviewed for this project care about the state
of their grasslands, whether motivated by financial or conservation factors. As mentioned
above, all of these ranchers have taken steps to improve their management techniques and
continue to employ new strategies.
Landowners will be more likely to change their grassland management in ways
promoted by policy makers and educators if new methods can be shown to be

economical, promote stewardship, and allow for flexible implementation. Because
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rancher livelihoods are connected to the land, and they are long-term goal oriented, they
need to see how management recommendations or voluntary conservation programs will
benefit their cash flow, their pastures, their animals, and their families.
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CHAPTER 3: HOW GREAT PLAINS RANCHERS MANAGE FOR
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VEGETATION HETEROGENEITY: A MULTIPLE CASE STUDY
Abstract
Grasslands provide food, fiber, and numerous ecosystem services to human populations.
They are also some of the most endangered ecosystems in the world because of their
productive soils and open topography. This problem is exacerbated by the accelerating
conversion of grassland to cropland and encroaching trees and shrubs. The quality of
remaining grasslands will be of increasing importance because of the biodiversity and
vital ecosystem services they provide. Ecologists emphasize the need for heterogeneity
within grasslands as an important indicator of ecosystem health. Because grasslands are
predominantly managed by private landowners, the owners’ assistance in the
maintenance and restoration of prairie ecosystems is essential. This study explicates four
ranches within the Great Plains region that manage specifically for heterogeneity. Results
from interviews with the ranchers suggest that it takes more than a mindset to conserve
and restore the prairie—it takes on-the-ground work. Society is benefited by ranchers
doing this job: they live on-site and are able to monitor progress and disturbances; their
livelihoods are based on the long-term sustainability of their decisions; and they love the
land and enjoy the lifestyle, including putting in the long hours and physical labor that it
takes to manage their properties.
Background
The pressure to convert grasslands to row-crop agriculture continues to accelerate
because of crop prices, government incentives, and a growing world population (Gage,
Olimb, and Nelson 2016). Along with grassland conversion to row crops is the threat of
encroaching trees and shrubs (Briggs et al. 2005). These increasing threats are
problematic because grasslands are already some of the most endangered ecosystems
(Blair, Nippert, and Briggs 2014) and because human populations benefit from the
ecosystem services they provide. While grasslands can be restored, those still intact

benefit from sustainable management practices. According to Fuhlendorf and Engel
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(2001, 626), “heterogeneity is defined as variability in vegetation stature, composition,
density, and biomass”, and serves as the foundation of biodiversity, ecosystem resilience,
and multifunctionality (Kolasa and Pickett 1991; Ostfeld et al. 1997). Thus, heterogeneity
is key to conserving grassland biodiversity and enhancing ecosystems services (Becerra
et al. 2017).
Freese, Fuhlendorf, and Kunkel (2014) put forth a framework of ten major
ecological drivers for restoring and conserving biodiversity on Great Plains rangelands.
The caveat is that it is proposed for those whose primary land goal is conservation.
However, existing grasslands are working rangelands, where conservation of resources is
a likely goal (Kennedy et al. 2016; Sliwinski et al. 2018), but not the primary goal.
Increasing heterogeneity on working rangelands may be a partial solution to preserving
biodiversity and the vital ecosystem services provided by grasslands. A question of
importance is: How can biodiversity centered management (BCM) practices (those that
promote heterogeneity) be incorporated for those whose main goal is production?
Freese et al. (2014, 306) suggest that “cattle grazing can be managed to create
habitat heterogeneity and, particularly when combined with patch fires, can be applied at
larger spatial scales under continuous grazing rather than rotational grazing regimes”.
Similarly, Fuhlendorf, Engle, Kerby, and Hamilton (2008) emphasize that fire and
grazing do not historically operate independently; it is the interaction between the two,
which creates the necessary heterogeneity on the landscape. Specifically,
Fire increases the likelihood a patch will be grazed, which changes the plant
community structure and thereby reduces the likelihood of fire. Because grazing
animals preferentially forage within patches that have burned recently, previously
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burned and grazed patches receive correspondingly less disturbance. The result is
a shifting mosaic of habitat patches at the landscape level that is critical for
conservation of native flora and fauna. [Fuhlendorf et al. 2008, 593]
In a previous experiment, Fuhlendorf, Harrell, Engle, Hamilton, Davis, and Leslie
(2006) found that the use of pyric-herbivory (grazing immediately after fire) resulted in a
more heterogeneous vegetation pattern than did the uniform application of fire and
grazing. It is the patch-burn grazing technique, then, which creates the aforementioned
habitat patches. Along these lines, Limb, Fuhlendorf, Engle, Weir, and Elmore (2011,
601) state, “Conserving biodiversity and enhancing ecosystem services provided by
heterogeneous grasslands can be accomplished by demonstrating that conservation
advantages of heterogeneity and production agriculture are compatible.” In their 11-year
study comparing traditional fire and grazing management with “conservation-based
management” (pyric-herbivory applied through patch burning), Limb et al. (2011)
illustrated that pyric-herbivory does not require reduced stocking rate, deferment, or rest.
In fact, the increase of forage quality after fire reduced feed costs. Pyric-herbivory is but
one management technique included in BCM, but it is arguably the most important.
To increase the adoption of BCM practices, we need to know some of the barriers.
One known barrier is the lack of knowledge. A study of vegetation structure preference
conducted by Becerra, Engle, Fuhlendorf, and Elmore (2017) illustrates that there is a
knowledge gap between biodiversity and the heterogeneity required to sustain it; people
report that species diversity is important, but they don’t appear to understand the
connection to habitat heterogeneity. This failure could be because the science behind
heterogeneity has not yet made its way to producers (Sliwinski et al. 2018; forthcoming).

Current ranching knowledge is contradicted by the management techniques
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heterogeneity requires: it demands fire, bare ground, burrowing mammals, and predator
inclusion, among other elements (Schacht 2018). Thus, a significant obstacle for
heterogeneity is that it appears counterintuitive to current practices and ideals.
Accordingly, government interventions—such as prairie dog eradication, fire
suppression, fence building, and stock pond creation—do not always match the
recommendations for BCM practices (Sliwinski et al. forthcoming). Ranchers adopt
sustainable practices when they fit in with ranch goals and their lifestyle, but being able
to pay the bills is still necessary. For producers to consider adopting BCM practices, the
practices will need to be illustrated as good for the longevity of the ranch, both
environmentally and economically.
To become more widespread, BCM practices will have to be accepted on a wider
scale. Freese et al. (2014) recognize that grazing practices are highly sensitive not just to
the ecological conditions of an area but also to their cultural, social, and economic
conditions. Other studies on the conservation behaviors of farmers and ranchers have
illustrated similar outcomes: socioeconomic and cultural factors tie into decision making;
farming communities are not homogenous: regional attitudes differ; and solutions should
be tailored to reflect the particular conditions of individual locales (Barr and Cary 2000;
Baumgart-Getz, Prokopy, and Floress 2012; Knowler and Bradshaw 2007).
Sliwinski et al. (2018), in their examination of producer attitudes about landscape
management strategies and heterogeneity, state that attitude change will come from a
bottom-up approach and that success depends on fostering trust and convincing producers
through hands-on examples that conservation can be good for their operations. Limb et
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al. (2011) say the same thing: that the compatibility of conservation practices (those that
promote heterogeneity) and production need to be demonstrated. Illustrating specific
instances of ranchers who successfully manage for a heterogeneous landscape while
maintaining cattle production will help to fill that gap. Because of the lack of BCM
knowledge, the strength of culture and community perception, and the abundance of
diverse cultures and ideologies among these communities, it is beneficial to learn from
ranchers who have successfully incorporated BCM practices into their rangeland
management.
Methods
Because of the context-specific nature of ranching, a collective, multisite, case
study approach to this research was selected. According to Creswell (2007, 73), “Case
study research is a qualitative approach in which the investigator explores a bounded
system (a case) or multiple bounded systems (cases) over time, through detailed, in-depth
data collection involving multiple source of information (e.g., observations, interviews,
audiovisual material, and documents and reports), and reports a case description and
case-based themes.” A multiple case study analysis connects the individual cases with a
collective phenomenon, which Stake (2006) defines as the quintain. The cases tell us
something about the quintain. For the purpose of this research, using multiple case study
analysis is a way to share in-depth examples of ranchers who manage for heterogeneity.
The ranches are used as the cases, even though the research questions are based on the
specific management tactics of each (quintain). First, each case is analyzed individually
and shared in narrative form. Then, the cases are cross-analyzed to find interactions or
overlapping themes, which helps to better elucidate the phenomenon of managing a
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rangeland for heterogeneity (quintain). Stake (2006, 3) states that “qualitative case study
was developed to study the experience of real cases operating in real situations.”
Additionally, “the power of the case study is its attention to the local situation, not in how
it represents the other cases in general.” (8) Because of the nature of the problem and
solutions, it is the local description upon which we will focus.
With a qualitative approach, the research process begins by using purposeful
maximal sampling, or “a selection of cases that show different perspectives on the
problem, process, or event” (Creswell 2007, 75). Because of the rigor required for
qualitative research, Stake (2006) recommends using between four and ten cases for
multiple case study analysis; four are used in this report. Study participants were first
referred by university specialists in rangeland ecology for their focus on maintaining a
heterogeneous landscape. Referred ranchers were invited to participate via email or
phone call. Interviews followed. Semi-structured interviews, which begin with directed
questions but also allow for the natural progression of conversation, took place at each
participant’s ranch. Most interviews began with a tour of the ranch and general overview
of what kind of management takes place. Interviews lasted approximately one hour.
Follow-up questions that arose during analysis were asked via phone call. Each
participant was given a copy of their case for the purpose of member-checking.
Because the study of heterogeneous landscape scale grassland management is
budding and because of the complex nature of the issue, we chose to emphasize the
uniqueness of each case by sharing a brief narrative of each ranch. This let us illustrate
the management techniques and the details of each operation.

Analysis: Four Cases
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Red Hills, Kansas: “Take care of the most susceptible species and everything else falls
into place”
The first rancher is a fifth-generation Kansan; his mother’s side of the family has
been doing this work since 1857. This particular ranch, which comprises several thousand
contiguous acres in the Red Hills of western Kansas, has been in the family for two
generations. The rancher’s son will be the third. His father and uncle originally came to
Kansas, purchased this land and much more, but it has since been divided up among
family members.
The ranch’s rugged landscape consists of rolling tallgrass prairie that stretches
for miles in all directions, broken by unique sandstone formations, buttes,
canyons, and heavily wooded running streams. While this a working cattle ranch,
its caretakers take pride in both their high-quality Angus cattle and abundant
wildlife. Managing for native wildlife—such as whitetail deer, wild turkeys, quail,
and pheasants—has allowed this ranch to become an ideal hunting destination.
Lesser prairie chickens (Tympanuchus pallidicinctus) are making a comeback on
this ranch, their numbers increasing each year. This rancher manages not just for the
prairie chicken but for the overall health of the prairie. When asked about his goals, he
said, “Take care of the most susceptible species and everything else falls into place.” His
grandmother also had a hand in his management philosophy. She used to tell him “we
don’t own the land, that land belongs to our Creator, even if you paid for it, it is not truly
yours.” He therefore abides by the “leave it better than you found it” mentality. This
rancher shares that he was born on the grass; it is a part of him. He has a deep abiding
love for the prairie, and it shows in the way he cares for it.

The rancher purchases cattle that “match the land and are of good quality.” He
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doesn’t need “some huge cows.” He shared that he used to abide by the “take half, leave
half” philosophy and used 15 acres/pair. Now he is leaving 60% and taking 40% with 12
acres/pair. “If you take too much or too little, it is abuse,” he says. He admits that balance
is hard to get to, and hard to maintain. It takes lots of discipline to manage the way he
does, thinking about the future and not just the immediate outcome.
In the early 2000s, this rancher shifted from burning whole pastures to burning
only a portion of each pasture each year. This practice, known as “patch-burn grazing,”
mimics historic dynamics in which the interaction of fire and grazing by large mammals,
mainly bison, shaped prairie habitat (Weir et al. 2013). “I saw what it did when I was
growing up in eastern Kansas and I saw no reason why it wouldn’t work here,” he said,
sharing about his family’s historical use of fire. Specifically regarding the switch to
patch-burn grazing, two instances swayed him. The first was a family member who had
incorporated the technique more than ten years earlier. The other was driving by the
Osage Prairie, where The Nature Conservancy had been using the patch-burn technique,
while taking his daughter to college. Upon seeing the results in both places, his decision
was immediate. “It’s amazing what it does to the prairie itself,” he shares.
Through patch burning, we stock the pastures with the normal rate for the whole
pasture, but we burn a quarter to a third of the pasture. The cattle all stay on the
burn itself for that grazing season, and they like the lush grass, and they eat
everything into the ground. Basically, they trample the ground and almost all of
their urine and manure end up on that area and what it becomes is fertilizer, so
it’s producing way more forage and fuel load to burn the next time.
He has about 17 pastures, which average 500 acres. His cows stay in a pasture for three
years, then they are taken out and yearlings are put in.
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Fire not only assists his grazing strategy but also his control of eastern red cedar
(Juniperus virginiana) encroachment. He admits to having a tree problem.
The ranch was pretty much covered with cedar trees, and the grass was getting
shorter and shorter, less and less forbs, less and less native legumes—everything
due to the stocking rates staying the same. But since we started burning that’s all
changed. Now that the trees are all gone—it works great. The more we burn, the
more we cut, the more the chicken numbers came up… And the numbers are still
growing.
Cedar trees are bad for grasslands, but he also talks about how they are bad for his
pocketbook: “Whenever the cedar tree grows, no grass is growing under it, so you have
no production, but yet you’re still paying the taxes.” Other ranchers reiterated this
sentiment.
This rancher started burning at a young age. He helped his grandfather with burns
and trained for his local volunteer fire department. He is uniquely versed in both starting
fires and in putting them out. He is very confident in his abilities, although he
acknowledges that fire is one of those unpredictable things. His grandfather instilled in
him the use of fire, and to keep the tradition alive, he takes his grandsons with him during
burns. You “have to grow up knowing,” he says.
I just think there are a lot of important things to stewardship and one of them is
passing my knowledge and the use of fire to the next generation and the next
generation. Because people get scared of using fire and they quit, you know, after
one passes on. The prairie has to have fire or it’s going to be gone. We are going
to lose it to the encroachment of trees. I mean I’ve seen it happen before my very
eyes. There is no doubt in my mind fire has to be a part of the ecology here.
Period.
While fire and grazing are this rancher’s preferred methods of heterogeneity
management, other tenets to consider include minimal use of spraying, a lack of fences
and vertical structures, and allowing other herbivorous mammals onto the landscape,
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along with their predators. The history of the ranch has allowed this rancher to maintain a
vast open landscape, which is very helpful in promoting the movement of wildlife
throughout his land (another tenet of heterogeneity). “Because our family first started
ranching out here over 100 years ago, there are very few public roads through the
property. Today, the heart of the ranch has no public roads at all. That means visitors see
few or no people, buildings, cars, utility poles, or other signs of human civilization.”
The use of fire also allows him the ability to maintain large pastures, while using
a lot less fencing than most people use.
This rancher loves forbs. He states that 30 to 40% of a cow’s diet is made up of
forbs. Accordingly, he doesn’t spray in mass quantities but uses spot spraying to tend
only to invasive plants. “If you get rid of the milkweed, you get rid of the monarchs and
the other pollinators.” These things are important to him to keep.
Prairie dogs are native in western Kansas, and this rancher happens to have a
prairie dog colony. He doesn’t mind them; he neither loves nor hates them. However, his
son does not love them. He teases that when his father is gone, the prairie dogs will be
gone too. To him, prairie dogs are full of disease and attract rattlesnakes. The son’s house
is right in the middle of the colony, but they leave the rattlesnakes alone, as long as they
are not in the house or yard. The rancher enjoys a substantial population of golden eagles,
and the eagles eat the prairie dogs. “If you get rid of the prairie dogs, you get rid of the
eagles. Rattlesnakes too,” he says. So, for now, they stay.
There are bobcats and coyotes on his ranch. The coyotes don’t bother anything, he
says. The bobcats, should they become a problem, are trapped and then released. “The

stuff was here before us,” he says. “White men have changed the whole landscape.” He
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does what he can to “make this the way it was under nature” and thinks he is heading in
the right direction.
Flint Hills, Kansas: “I’m managing an ecosystem, I’m not running a pasture”
Across the state of Kansas lies another ranch where fire and cattle are also utilized
to accomplish the rancher’s goals. She is a fourth-generation rancher on her mother’s
side, living on a ranch that was homesteaded by her great-grandparents. She maintains a
cow-calf herd, so she has cows year round. This rancher, like the Red Hills rancher, uses
the patch-burn technique, meaning that she burns a third of her pastures each year. She
maintains 3- to 5-year plans on burns, so she knows what she needs to leave. That cycle
allows for about 700 days of rest between burns. She considers fire, like cattle, to be a
tool for maintaining the ecosystem.
She admits that managing property for wildlife is complicated. Over the years she
has learned the key to successful ranching is good range management and, accordingly,
has shifted her focus from cattle to grass. While she started out a rancher, she now
considers herself a manager of a tallgrass prairie. She believes that all classes of livestock
will grow more from a diverse prairie, so taking care of the ecosystem is complementary
to the business of raising cattle.
Not all of the ranchers interviewed for this study had heard the term
“heterogeneity.” When I asked this rancher about it, she said she had learned of it from
Dr. Sam Fuhlendorf (out of Oklahoma), but she likes his terminology better—“chaos”—
“because it’s a term I understand better.” “Come on,” she said, “nature is more chaotic,

and we all want everything all lined up and pretty, and that’s just not the way it is.”
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Along these lines, in another interview, she shared,
One of the things I love about trying to ranch sustainably is I’m not fighting
mother nature. You know, this prairie has been here for 10,000 years. That
prairie can handle a drought, or a flood, or a late hail storm, or whatever. It is
going to be fine. It is not like production farming, or agriculture, where you are
fighting for the soybeans or wheat or whatever; that you have to worry about
everything. The prairie is going to take care of itself. I just need to let it do it.
The outlook of going with nature rather than against it explains some of the
decisions she makes on her ranch. One of those involves her calving season. Instead of
calving in February, which is a popular trend, she calves in May and June. Her reasoning
for such a switch is simple: “It just made sense to me that to let that cow have that calf
(when her nutritional needs are the highest) when the grass is at its highest nutritional
output.” It seemed counterintuitive to haul hay to her cows in February, when she could
just switch up her calving season, saving labor and money. It was this shift in her
ranching mentality (working with nature rather than against it) that got her to examine the
system as a whole. When asked about how she balances production and conservation, or
cattle and wildlife, she said, “by believing in optimum instead of maximum.”
In the economics of beef, focusing on cows alone, you let other things go. “If you
get so focused on cattle, you won’t be as focused on the grass.” She believes that the
tallgrass prairie ecosystem is worth saving and not just because it makes fatter cattle. The
Tallgrass Prairie National Preserve, which has been identified as a unique ecosystem, is
in her state. How is her land any different from that? “If the National Park Service thinks
that this ecosystem is valuable enough that they have a presence here, my prairie isn’t
that much different than their preserve. It’s just as valuable, so to me that makes it really
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valuable, not in dollars and cents, but in being part of the American landscape.” “We’re
all managing part of preserve-worthy ground,” she said.
How does she manage for heterogeneity? She considers the patch-burn technique
and mixing up the burning season the most she does for habitat heterogeneity, especially
now that she is experimenting with some burns in August and September. In the Flint
Hills, the prairie is traditionally burned in the spring (before June). This rancher is an
experimenter, and her ideas on the topic are enlightening. She considers herself a
“practicing rancher.” “Because there aren’t any right answers. We don’t know.” “[That]
is the beauty of the patch-burn. We know it is not THE answer, but it is better than what
we have been doing.” During our conversation she said, “Why is it we think we need to
know any of this? Let’s just practice at it.” “[Because] that’s just the way I’ve looked at
life: Well, this is just an experiment…”
And if it’s the experiment, then it’s not a failure. And so maybe it’s just been a
psychological game I played with myself, but if you . . . not having something be a
failure is good, to keep you going, to keep you trying, and so I guess that’s how
I’ve always looked at it. You know, well let’s just try this. It if doesn’t work, we’ll
try something else. But if we don’t try it, we’ll never know if it worked or not. So,
that has never scared me; having something not work is not scary to me. If I’m
totally wrong about doing a later summer burn, I’m totally wrong about doing a
late summer burn.
Being on her own and becoming a rancher in a time when ranching was men only
had its perks. Assuming that she knew nothing about raising cattle, she could (and did)
ask every question imaginable. She went to field schools—anything that offered
information, questing knowledge. She has worked with the Natural Resources
Conservation Service (NRCS), her State’s land grant university, and The Nature
Conservancy (TNC) on different experiments.

She worked as a cowhand on her father’s ranch before going off with her sister
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and purchasing her own place. Her dad was a businessman, not a cowboy, so she had to
learn ranching on her own. This necessity helped to break any bad cycles that there may
have been traditionally. She shares:
I mean, you can ask a lot of ranchers why they do something and their dad did it
that way. Well, if you’re not speaking to your dad, then you’re gonna have to
learn it somewhere, and so I went to everything offered by . . . back then, soil
conservation service, it was about grass, from K. State it could be about animals
or grass. Whoever was putting on something that I could learn something from, I
went to it. And I do think it helped break some bad cycles and create some better
cycles.
The Soil Conservation Service (now NRCS) taught her that the grass was a
natural resource, which needed maintaining, so she has been doing that since the
beginning. It was her desire to learn more, which persuaded her to enroll in rangeland
management classes through Kansas State University and to continue taking classes and
workshops each year. She also reads farm blogs and magazines to stay up to date and
goes to meetings and talks.
This rancher also grew up in a family that valued and enjoyed wildlife and the
associated recreational activities, such as hunting, fishing, and horseback riding.
Therefore, a prairie without wildlife is just no fun to her. When asked where this
philosophy came from, she said, “I just thought it was who I was.”
Really I didn’t think I was so unique. [Sometimes] what I don’t get about ranchers
is I think there is a disconnect because they’ll all remember hunting quail and
prairie chicken when they were in their twenties and just in college. But they
won’t ask why we don’t have them now. And that is the disconnect I don’t get… I
like to blame the land grant university [for this disconnect] because they’re so
often trying to maximize production and profit at the sacrifice of people and the
planet. And so oftentimes… I—more than I probably should of ever said—I have
said that you can either ranch sustainably or you can ranch the K. State way. And
you’re gonna have to make a choice.

46
To her, the choice is clear. The prairie supports her cattle and the wildlife she enjoys, so
she chooses a sustainable business model based on optimum production.
Not everywhere in the United States is so pro-fire, but those who live in Kansas
are a bit more embracing of the practice than are other places. In the Flint Hills, this
rancher shares, that to NOT burn is a big deal. When I inquired about how she got the
knowledge to begin burning, she told me that she attended a one-day burn school. “But I
tell you what, the best way to learn how to burn is to go light a match.” “That is the burn
culture here. Nobody’s afraid of fire. There isn’t a burn culture like this anywhere in the
States.”
Because of the importance of using fire to manage for heterogeneity, I inquired
about her challenges and successes in using it. “The biggest challenge was to stop my
neighbors from burning me off,” she says, or not letting their fires burn right through
areas that she didn’t want burned. She continues: “The biggest success to me now is that
people will stop me and say, hey, which section are you gonna burn this year because I’ll
feed my cows up next to the fence and we’ll be able to put the fire out there. I mean,
that’s just giant in rural America to me that someone would go from thinking I’m crazy to
actually being supportive.”
And that’s the part we haven’t talked about: the cattle, which are the actual food
production part, but to this rancher, the grass is the fun part, along with the wildlife and
the lifestyle. “I know I am the luckiest person in the world,” she says. Just as she likes it,
she deals with the burn and grassland stuff while her successor deals with the cattle. They
are a good team, focusing on what interests them.
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Ranch succession was explored because it is pertinent to the future of grasslands,
and especially those managed for heterogeneity. This rancher has her legal succession
plans in place, but there is more than just the legality of handing over a ranch to the next
in line. There is also the psychological aspect of letting go of the reins, so to speak.
Someone else will be the leader of the experiment, the official decision maker, and what
this rancher says on the topic is enlightening:
I’ve told [my successor], the day may come when someone’s gonna come to you
and go, you know SHE really thought that was the right thing to do, but we’ve
now done enough research, that was not the right thing to do. I said, you got to
believe ’em. Just because it’s the way I’m doing it doesn’t make it the right way.
It’s just this is what we know now, and Sam will say that. He’ll say I don’t know
that we have it right, but we have it better than when we burn everything all the
time.
How do you get people to stop and think it through and not just do what we’ve
always done?—I can see how the challenge comes too, when one of the young
people says: Well, why can’t we do it this way?” And whether I can be big
enough to say: “I think that’s a good idea, let’s try that.” Instead of saying, “I’ve
been ranching here for thirty years, I know what I’m doing.
She hopes that when the time comes she will be the encourager of new ideas.
Arbuckle Mountains, Oklahoma: “Leave it better than you found it”
To continue the journey through the successful use of BCM techniques, we
visited a ranch that is located in the Arbuckle Mountains of Oklahoma. The Arbuckle
Mountains region is a very interesting landscape. In places there appears to be just as
much rock as there is soil—very rugged terrain. So rugged, it is best worked by horse or
all-terrain vehicle.
This rancher and his family own, lease, and manage approximately 20,000 acres.
On this land they run about 1,000 cows, which gives them a stocking rate of about 20
acres/cow. He shared: “We manage totally for native ranch land conditions, prairie

conditions: big bluestem, little bluestem, Indian grass, switchgrass—the four horses of
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the true prairie.” This family is very conservation oriented: stocking more conservatively;
minimizing disturbance wherever possible in terms of heavy equipment; using very little
chemical herbicides—only in key areas where they have weeds; and constantly removing
cedar trees.
This rancher has a background (BA and MA degrees) in rangeland ecology. He
taught agronomy, soil science, plant science, and rangeland management at a junior
college before becoming a consultant in range and pasture management. His ranch is a
family operation; he and his wife are fifth-generation ranchers, and his sons will be the
sixth on this ranch.
When asked about managing for native habitat and wildlife, he said, “Well, they
were already here, so we just tried to manage the natural habitat the way we think it
should look like.” In regard to balancing wildlife and cattle, his philosophy is “what’s
good for wildlife is good for cattle.” To him, balancing production and conservation “are
one and the same.” He does not look to maximize dollars today but for future
generations. “You gotta build a savings account. You know, and the savings account is in
the grass and soil and organic matter.”
Where did this ranching philosophy come from? This rancher grew up in Texas
and started wondering about all of the brush encroachment, wondering why they were
losing the grasslands for sheep, hunting, whatever. He believes that part of the issue lies
in the land degradation caused by overgrazing.
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So you start wondering, what should and what can be done, and as much as I feel
I know about land management, the more I find out I really don’t know, and a lot
of people just don’t even have the answers because every year is different.
I see so many people trying to maximize their stocking rate with livestock and you
start losing the production side of it as opposed to if you could keep it a little bit
under stocked, you always grow a bigger calf or a bigger sheep or you have fewer
disease problems and so forth. And so, I think a lot of times, if a rancher would
look at it from that perspective, he could make more money with fewer cows than
trying to add more cows to make money.
Ranchers don’t all operate the same, but this rancher believes that there are quite a
few out there who are conservation oriented. He talks about a “clique” that he has: “We
kinda watch what one another does and if somebody does something that seems to work,
we make a phone call and say “hey, you need to come look at this.” A current example is
summer burning. “Sometimes it takes seeing maybe not a new practice but an underused
practice before people will adopt.”
Oklahoma and other states within the Great Plains have been suffering from the
invasion of juniper ash and eastern red cedar trees. For this rancher, and for others
interviewed for this project, fire is the only cost-effective way to remove these trees, or
“stop the bleeding.” Cedar trees not only change the landscape, turning grassland to
forest, but they also remove grass for grazing and drink up water from the Arbuckle
aquifer—neither of which are helpful to someone who raises cattle for a living.
Accordingly, our rancher is a member of the Arbuckle Rangeland Restoration
Association, which is a joint project between landowners, the Grazing Lands
Conservation Initiative and the NRCS. To put things into perspective, summarizing a
report by the Redcedar Task Force, the Noble Foundation (2004) writes:
This should be of serious concern to all Oklahomans, not just farmers and
ranchers. The continued spread of red cedar is a serious threat to our state’s
natural resources and, therefore, our economy. In its final report, the Redcedar
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Task Force estimated that in 2001, the annual economic loss for catastrophic
wildfire, loss of cattle forage, loss of wildlife habitat (lease hunting), recreation
and water yield was $218 million. If no preventive steps are taken to control red
cedar, that estimate rises to $447 million in 2013. Their estimates did not include
other potential economic losses such as loss of endangered species, poor water
quality, sedimentation in water reservoirs and degraded air quality resulting in
compromised human respiratory health. Red cedar has been one of the primary
culprits causing an increase in human allergic reactions in Oklahoma during the
past few decades.
The encroachment of these trees is considered the state’s number one natural resource
concern (Drake 2002).
To go along with the conversation on tree encroachment and prescribed burning,
this rancher reminds everyone that humans changed the natural history of things with

homesteading and private land ownership—using fences to put up boundaries. Therefore,
it is now up to us to manage the landscape accordingly. He says, “if we took all cattle off
this and took all humans off of it and just let it go back au naturel, you know, it’s gonna
be a cedar forest.” This rancher chooses to fight off some of these invasive species in
order to bring it back to a more natural setting. Luckily, he is not alone.
This rancher has children that have also developed a love for the land, so he is
hoping to maintain that legacy and back out of the operation. He says, “Not that I am not
interested in what’s going on, but you’ve got to give that young kid an opportunity early
on in his life, because if you don’t, by the time they’re 40 or 50 they’re not gonna change
careers.” Maintaining a family ranching operation is no easy feat because many of them
are “land rich and cash poor.” In order to help maintain the ranch and keep it intact for
the next generation, this family has added wind turbines. Not all ranchers welcome wind
turbines with open arms, but their inclusion has helped this family secure the future of its

operation. This rancher’s choice is a helpful reminder that there is no one-size-fits-all
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strategy for the management of rangelands.
Although he has been a rancher throughout his career, and a teacher, he is now
using this knowledge and experience to work with Congress on getting conservation
programs on the ground—lobbying, if you will. It is his hope to make positive change in
regard to policy.
All of the ranchers in this study are at different stages in their management for
heterogeneity, utilizing the BCM techniques that work for their landscape and operation.
Some have been doing it for decades, while others are just starting. But regardless of
what point each rancher is at, all the study participants said or implied that managing a
rangeland is a continual process of learning, making mistakes, and trying again.
Nebraska Sandhills: “Seeing everything as an asset”
The next look at a rancher’s use of heterogeneity practices is at a ranch in the
Sandhills of Nebraska, where one family has started utilizing ecotourism as a means to
manage for wildlife as well as a way to show it off. The Switzer Ranch has been in Sarah
Sortum’s family for four generations. Up until 2000, it operated as a traditional cow-calf
operation. That is when a couple of things happened: (1) her brother decided he wanted to
come back full-time to the ranch to live and work, and (2) for a variety of reasons (one
being a devastating tornado), her parents decided to sell their cow herd. As is true with
many multigenerational ranching businesses, in order for everyone to stay on the ranch to
live and work and raise their families, there was need for additional enterprises. “You

gotta make money to do that”—and so the Switzer family decided to diversify. They
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diversified on both the ranch side and by expanding into ecotourism.
Today, instead of owning their own cow herd, as they had for generations, the
Switzer family maintains short-term cows that are bought and sold within the same year.
This allows the family to more easily react to what the market is doing and not have to
carry animals over the winter, which minimizes feed costs. They also do a lot more
custom grazing. Then, during the winter, they do custom back-grounding, which is
feeding some of the smaller statured calves until they are big enough for the next step.
Changing their cattle operation in this way has allowed the Switzer family to be flexible.
Depending on the time of year, the amount of precipitation, and a slew of other factors
there could be anywhere from 70 to 700 cows on the ranch. Sarah shares that she and her
family members give up some of the control regarding decision making. “But at the same
time, it is really nice to know or have the luxury . . . for instance when the drought came
on in 2012, we sent ’em home early.” That is a nice position to be in.
The Sandhills of Nebraska, where the Switzer Ranch is located, is a unique,
mixed grass prairie that is largely still intact—as much as 85 percent is estimated to
remain intact because of its nonarable nature (Chaplin et al. 2018). It is this absence of
farming and other development that contributes to an extraordinarily low level of
fragmentation for an area within the Great Plains (Chaplin et al. 2018). Today
approximately 98% of the tallgrass prairie in Nebraska has been destroyed or degraded
(Noss and Peters 1995; Samson and Knopf 1994; Samson, Knopf, and Ostlie 2004), with
short and mixed grass prairies faring only slightly better (Samson and Knopf 1994;
Samson et al. 2004). Thus, it is the lack of row-crop agriculture which has helped this

ecosystem to maintain its integrity. According to the Platte Basin Timelapse program,
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“Ranching plays an important role in fostering conservation and sustainability in the
Sandhills. Wise management practices maintain and protect rangeland vegetation while
preserving the historic role of grazers in the prairie ecosystem.” (2018)
The Switzer family acknowledges this role.
While the diversification within their ranching operation has made them
financially sustainable, it is their rangeland management techniques that help maintain
ecological sustainability. The Switzer family considers fire and grazing to be their
primary tools to manage the landscape. Because that is what historically shaped the Great
Plains, that is what they use. Another important management tool is monitoring, “So, we
have a better idea of what’s happening,” says Sarah.
The way that this family manages the cattle and the landscape coincides with its
other business venture: ecotourism.
When Sarah’s brother decided he wanted to come back to the ranch, he founded
Calamus Outfitters. What started solely as a hunting lodge has since expanded into a
business inclusive of bird watching, river adventures, jeep-led Sandhills Ranch Habitat
Ecotours, and an annual Prairie-Chicken Festival. The success of this business also
allowed Sarah and her family the opportunity to return to the ranch. Sarah started the
Nebraska Prairie-Chicken Festival to “encourage the appreciation of grassland birds.”
Here she discusses the responsibility and balance of stewardship:
Being a steward of the land, that’s our calling. I mean that’s how we feel. It’s our
business, of course, and we have to make money and all that, but deep down, this
is what we’ve been called to do. . . . Private land, actually, is going to become
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more and more important in the future. Because we definitely need those set aside
places like national parks and wildlife refuges. But we still need to feed and
clothe people. And so I think our challenge as landowners is figuring that out.
Starting a hunting business and then evolving into grassland bird ecotours may
sound oppositional, but the whole system seems to work naturally according to Sarah.
When asked how much she had to change on the ranching side of things to accommodate
those birds, she laughed it off and said “not a lot.” “Probably the biggest thing for us is
we learned a lot about the birds, about their life cycle, what they need, and what they
need is open grassland, so as a rancher, that’s not that hard to provide.” She continues,
However, within that, there are these little nuances that you can do to make it
even better. For instance, a big thing that we did was we went out, we identified
these breeding grounds and after we learned that the majority of hens, when they
come in to get bred at the breeding ground, they’re gonna nest within about two
miles, so you know you’d better provide really good nesting habitat within those
two miles. So we can do that with our grazing.
It is the Switzer’s grazing system which they use to ensure the habitat heterogeneity
required for these birds. Specifically,
The Switzers use two different deferred-rotation grazing systems—each divides
pastures into five grazing units. Because different plant species grow at different
times of the year, resting periods are based on when preferred species begin their
growth cycle. The cattle graze in each unit once during the summer season. The
next summer, the Switzers start a new rotation, but in a different order, to allow
the longest possible resting period between grazing so that the vegetation has
enough time to recover and grow. [Platte Basin Timelapse, 2018]
For the cattle, Sarah says simply, “It’s only one stop per season, and then every year
they’re grazing at that particular pasture at a different time.”
Managing for these grassland birds can be some work because, as Sarah explains,
these birds need a variety of grass compositions for different purposes (mating, nesting,
food source). Specifically:
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[A nesting hen] also wants it to be real patchy, so she wants short grass, medium
grass, and tall grass. So, you gotta provide that, and sometimes it’s hard to take
people out [for tours], because our human eye thinks things that look pretty have
symmetry or [look] the same. So, when you go out on a prairie and the grass is all
tall . . . that looks beautiful, and it is beautiful, but it may not be the best thing for
the whole suite of species that are out there. So, sometimes it’s hard, even for me,
to go out and you’ll see a patch here that is really short and you go, oh, that
doesn’t look so nice, next to a patch that is tall and patchy, you know. It doesn’t
look that good, but that’s what they need. Again, the cattle can do that naturally.
That’s what they do. So, it works really hand-in-hand.
Not only do people prefer the beauty of symmetry, but they sometimes force ranchers to
have to defend their practices. “Sometimes it’s still hard to take people out on jeep tours
because unfortunately a big message that a lot of people have heard is that all livestock
producers overgraze, so if they see a little patch that’s really short, that’s immediately
what they think,” Sarah explains. It is this misperception that the Switzer family is
working to reduce with each tour they provide. Today it is the ecotourism part of the
ranch that keeps things exciting, Sarah shares:
The ecotourism has been really good for us. If you are showing people your
ranch, you better be doin’ somethin’ right. You don’t want to show them a bad
example. We’re not doing everything perfectly, we still have things in progress,
you know, goals that we’re still working on, but we wanna show ’em as good of a
thing as we can . . . That motivates us . . . it motivates us to do a better job every
year, and incorporate these different goals, which is . . . it just makes it more fun
too honestly. I absolutely loved growing up here, but I absolutely love having this
totally new aspect to plan. I just . . . I love it. It’s fun, it’s rewarding, and it’s good
business all at the same time, you know.
Heterogeneity on grasslands and the fate of the Switzer family’s prairie-chickens
rely on the control of invasive species. “A prairie chicken doesn’t want structures that a
hawk could land on. So, for our invasive trees that are popping up, we gotta take care of
those right away.” The invasive species that Sarah is discussing is the eastern red cedar.
She shares that “we just started using fire eight, nine years ago.” When I asked about how
her neighbors felt about using fire in the Sandhills, she replied, “They thought we were
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crazy. But they’re good neighbors. And they were still willing to help us do the fire, even
though they were shaking their heads going, ‘you guys are nuts.’ They really thought . . .
we were basically . . . burning money, ’cause grass is money here.”
When discussing the reasoning behind fire, Sarah shared that the cedar tree
problem is what convinced them to begin burning. “That problem had snuck up on us and
just exploded and we were so behind, and we always tried every year to do a little bit
mechanically. There was no way we were keeping up and it was expensive to do that
mechanically as well.” The use of fire has not only helped to control the spread of cedars
on the Switzer ranch, it has also helped enrich their community’s access to resources.
“From day one, [we] have utilized our county volunteer fire department, so they bring
equipment and manpower. Since then we’ve also invested in quite a bit of equipment
ourselves. But when we started we didn’t have a lot, I mean, we had our rural fire unit
and that was about it.”
Now, being in the ecotourism business, the Switzer family has partnered with the
World Wildlife Fund (WWF) and TNC on various projects. The WWF connected them to
a local fire expert who helped them with developing a management plan that incorporated
some of their new goals. A big part of that was fire, and so they picked his brain a lot.
Being able to partner with these groups has been very powerful and makes
financial sense, according to Sarah. She specifically talked about a grant that TNC makes
available through the Nebraska Environmental Trust:
If a rural county fire district helps a private landowner, they can get money for
doing that. That’s been huge . . . that’s been huge, because, our little [fire]
department, they didn’t have a lot of nice equipment, . . . and they didn’t have
any way to raise funds besides, like a pancake feed. Well, then to get a nice check
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a couple years in a row where they could buy a little nicer equipment, all of the
sudden they go, oh, this is a good deal, take a day out of our time, go and help do
this fire, and they get some resources. That has really helped and it helped change
their perception of the whole thing, too. And, of course, when you come out
you’ve gotta make it a fun day . . . and it’s a good chance for them to train some
of the younger guys in a nonemergency situation.
Adding ecotourism and managing to enhance prairie bird populations led to the
need for fire. This need for fire and embracing new partnerships has bolstered the local
community’s fire training and equipment. They are working to change local views of
prescribed fire. While advantageous, fire can be risky, especially in the Sandhills, as
blowouts can be a concern. Nonetheless, for the sake of habitat heterogeneity, blowouts
are powerful. According to the Platte Basin Timelapse program (2018): “Although
blowouts are of concern to ranchers who work to stabilize these sandy areas with
vegetation, some plant and animal species are highly adapted to this environment.
Allowing blowouts to develop naturally in some areas helps to maintain biodiversity in
the Sandhills.” Along with this comes the delicate balance between managing for
diversity and feeling like a bad land manger. Sarah says that she tries to see everything as
an asset: grasshopper, blowouts, and the like. Ranching is an evolving process and with it
comes the chance to change your mind.
Before, ranchers would be almost embarrassed to show people a blowout. People
absolutely love to see a blowout and it’s so much fun to go to those places and be
able to track little things and see all the little movements of the animals that have
been taken in there and realize the species that rely on those open sands habitats.
You gotta have ’em. Blowouts have been here as long as the sand hills have been
here, so there’s gonna be species that really utilize those open sands habitats. So
even something that small, you just have a totally different perspective on it now.
Fire, grazing, and blowouts all seem to work together. Admittedly, Sarah’s love of
birds is not having an impact on the performance of her cattle. “We’re very happy with
both, as far as how the cattle look and how the calves grow . . . we really don’t see a

difference. We’re plum happy on the production side.” Now, it is just their “other”
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management goals that they are working on.
Now it’s, okay, how’s the grass looking, how are the forbs looking. Do we have
enough forbs? Do we have pollinators out here? Gotta have those bugs out here,
so the birds have somethin’ to eat. You know, is it all uniform or is it patchy—is
this good nesting? . . . Are the trees getting too tall or is it time to burn this
pasture again? How many years are we gonna go before we burn this again, and
where’re we gonna burn next year, ’cause we gotta plan our grazing this year to
burn next year. And it’s all these things that we just haven’t thought about before.
While the Switzer family has made great strides in regard to their bird habitat through
their grassland management decisions, they are always working on ways to improve.
But I think we can even do a better job of managing for that broader suite of
grassland birds by providing more heterogeneity in our composition, our
structural composition. So, we’ll go out and look. One pasture is gonna be a lot
shorter than the next pasture because I want this across the ranch, this patchwork
that looks different and has all these different habitats, so that means being just a
little bit more deliberate on our grazing every year . . . where we graze more,
where we graze less, and . . . and moving that around all the time and putting fire
in there.
You know, we need these broad, big, unfragmented places for these species and
they’re running out. So, it is of concern and I always wondered what’s the tipping
point, you know, what . . . how far do we go for these species, and once we start
losing the species, what does that mean for our overall health.
The interest in speaking with all of these ranchers was to gain a bit of insight into
their attitudes, or what has shaped their philosophy, especially in regard to managing for
heterogeneity using BCM practices. Sarah feels that the healthier the ranch is, the better it
is able to support her and her family.
It’s our resource. It’s our business, it’s our insurance, it’s our investment, it’s our
retirement, it’s everything, so the healthier it is and the more sustainable that is
long term, the better for our family, or just to be able to be here… Our philosophy
is, just to take care of it the best you can, and it’ll be there for you, I mean, it has
so far.
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Ah, but you only can do what you can do. You have to do the very best you can do
on your own place. There’s so many things that are out of your control, but you
just gotta do the best you can do with what you can control, I think.

Cross-Case Analysis
The next step in multiple case study analysis is the exploration of overlapping
themes found between cases. The four ranches have many aspects in common. First of
all, they all manage for the heterogeneity on their rangeland using a combination of fire
and grazing, which is why they were selected. They are also all diversified,
multigenerational businesses. As was mentioned, in order to bring the younger
generations back to the ranch or keep them there, there was a need for different income
streams. Whether that additional income originated from fee hunting, ecotourism, or wind
energy, the need behind them was the same. While it is necessary for each family
member to earning an income, just owning property costs money. One shared, “I’ve got a
lot of land, but I don’t have any money.” For that reason, state taxes as well as
inheritance tax can become an issue, which was mentioned as something that is worried
about and planned for.
Other than these similarities, there are several overlapping themes.
Theme 1: “Managing a tallgrass prairie, not running a pasture”
As was expected, these ranchers share overlapping sentiments of having an
“affinity for the land”—the love of the prairie and enjoyment that comes with the
ranching lifestyle. This is a common theme among all ranchers. The differentiation
among the general population of ranchers and those interviewed here is that those who
manage specifically for a heterogeneous landscape hold a specific ecosystem perspective.
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The Oklahoma rancher said, “We manage totally for native ranch land conditions, prairie
conditions: big bluestem (Andropogon gerardi), little bluestem (Schizachyrium
scoparium), Indiangrass (Sorghastrum nutans), switchgrass (Panicum virgatum), four
horses of the true prairie. We are very conservation oriented.” He acknowledged that the
native grasses were already here and, since the composition of the prairie has
significantly changed throughout history, they manage it “how we think it should look
like.”
Another puts forth that she has been “managing a tallgrass prairie, not running a
pasture.” The biggest shift in this rancher’s philosophy has been the change from viewing
her land as pasture to that of an ecosystem. It is not just a pasture or a collection of
pastures: when you start looking at it as an ecosystem, there is an acknowledgment of
other species and interconnectedness within the landscape. For example, one of the
Kansas ranchers explains that his philosophy is: “Take care of the most susceptible
species and everything else falls into place.” Along these lines, another rancher stated, “If
you’ll manage for the greater prairie-chicken, everybody else is going to be just fine,
because they need a variety of habitats. If you have the variety of habitats, everybody’s
going to get covered.”
Because of the ecotourism arm of its ranch, the Switzer family specifically
manages for a broader suit of species. Sarah explained:
We’ve really been focusing on prairie-chickens and grouse, and we felt like if we
manage for them we could catch a lot of other species by doing that, which I think
we do. I think we can even do a better job of managing for that broader suite of
grassland birds by providing more heterogeneity in our structural composition.

The Switzer family is “plum happy on the production side” and is unable to see a
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difference in the gains of their cattle, so they focus on their other management goals that
are bird habitat related. According to them, managing for that broader suite of species can
be symbiotic to their cattle business.
Caring for a prairie, as these ranchers do, they recognize cattle as management
tools. Fittingly, one rancher says, “In essence, a cow is no different than a combine.”
Cows are merely a tool that she uses to manage her natural resource (the grass). Tying the
ecosystem perspective into management is the idea that “good management is good for
everyone.”
Theme 2: “Good management is good for everyone”
This theme connects the philosophy behind these ranchers’ actions with their
management goals. At least one study has found that ranchers, in comparison with
farmers, have a more synergistic whole-farm perspective (Turner et al. 2014). This is
shown throughout these interviews. The long-term success of their enterprises are
connected to the longevity of their land, something which they are partially responsible
for (weather-related events cannot be controlled). “Leave it better than you found it,” was
mentioned more than once. More specifically, good management is argued to be good for
the grass thus good for business. If these business are to be intergenerational, planning is
of the utmost importance. One rancher disclosed, “I’ve got a philosophy that’s: what’s
good for wildlife is good for cattle, and so, we don’t necessarily look to maximize dollars
today. I look to maximize dollars for future generations . . .” Comparably, another
rancher specified, “If you take too much or too little, it is abuse.” This rancher puts much
thought into his care for the land. In addition to his patch-burning techniques, he

purchases cattle that “match the land and are of good quality”—he “doesn’t need some
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huge cows.”
The Switzer family considers the connection between their goals and the longterm benefits of good management, arguing that the healthier their land is the more
sustainable the entire operation. Another one of our rancher’s goals is to show others in
her profession that “you can have a fruitful ranch and still conserve habitat for wildlife.”
Over the years she has learned the key to successful ranching is good range management,
and her focus shifted from cattle to grass. Specific management practices that were
gleaned from these interviews in total are: (1) planning, (2) monitoring, (3) flexibility,
and (4) fitting with nature.
There are a couple of standout ideas within the theme that “good management is
good for everyone.” Specifically mentioned is the assertion “I believe in optimum instead
of maximum.” This was the answer when I asked one rancher how she balances
production and conservation, or cattle and wildlife. This sentiment was shared by another
rancher who expressed,
I see so many people trying to maximize their stocking rate with livestock and you
start losing the production side of it as opposed to if you could keep it a little bit
under stocked, you always grow a bigger calf or a bigger sheep or you have fewer
disease problems and so forth. I think a lot of times if a rancher would look at it
from that perspective he could make more money with fewer cows than trying to
add more cows to make money.
Further inquiry into the topic of production maximization led to the implication
that the university has something to do with it. One blatantly said, “You can either do it
sustainably or the K. State way.” A different rancher went into detail:
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The universities really aren’t teaching land management like they did one day in
time… What I learned was ecology based, but [included] livestock and wildlife
and water. You combined those and put all that together into one system and tried
to make it work, but it seems like anymore, we are not educating true
conservation as the true land managers at the university.
This combination of economics, ecology, and livestock are what he considers the three
legs of the stool of sustainability.
And you put all those three legs of the stool of sustainability together and try to
make it work, but I think too often now we just have people focusing on one of the
legs, either livestock production, or ecology, or economics . . . They have to [fit
together] to make it work in a private landowner situation.
As mentioned in the four cases, as a rancher there are many hats to be worn, and the more
you know about each, the better off you will be.
Another finding related to “good management is good for everyone” is the idea
that we are trying to fix mistakes of the past. “White man changed the landscape,” said
one rancher, so now we have to manage it accordingly. Along these lines, another rancher
discusses the management that cedar encroachment requires:
The fact is, man did come along and we did change the way things happened here
and we did fence in Oklahoma with our homestead acts and we did develop
boundaries and we did develop private ownership of land, so we are dealing with
history, and it is what it is. We’ve got to do something, in my opinion, to try to
fight off some of these invasive species to bring it back to a more natural setting.
Because we are dealing with the environmental repercussions of history, as these
ranchers explain, in order to conserve the prairie, it has to be managed. Taking a passive
management strategy will not work. However, conservation is not cheap, as we learned
from the Oklahoma case, but these ranchers are doing their best with the resources
available to them.
Theme 3: “We don’t have all the answers”
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Maybe it is the extreme range of job duties, maybe it is the flexibility required by
dealing with the variability of weather and climate, but an overwhelming theme held by
these ranchers is that they “Don’t have all the answers.” This was stated multiple times in
a variety of ways. One said there are “No right answers. We just don’t know.” One
honestly shared, “Almost everything I know is through trial and error” and another is
“constantly questioning what we’re doing”, while another enlightening response likened
ranching to an experiment.
Along these same lines, one rancher shared, “as much as I feel I know about land
management, the more I find out I really don’t know, and a lot of people just don’t even
have the answers because every year is different. You just don’t know how plants are
gonna react under certain situations.” It is this frame of mind, which opens these ranchers
up to continually learning, trying new things and forming partnerships with others.
The ranchers interviewed for this project are active members in a number of
partnerships, including working with the university, local grazing groups, or conservation
agencies such as the Audubon Society, TNC, or WWF. In some of these collaborations,
ranchers are the teachers rather than the pupil. The rancher out of Oklahoma uses his
ranch as a training tool to teach others. He guides tour groups and holds educational
sessions for 4-H, Future Farmers of America, and other rancher groups.
Each of the ranchers who participated in this study has formed alliances with the
university. They allow researchers on their property and often come up with projects
together. One of our ranchers has put her land into a conservation easement, so it will
remain prairie. Then, to assure that she is taking all variables into consideration in her
management, she put together a team consisting of herself, US Fish and Wildlife Service,

TNC, NRCS, a researcher, and another rancher. The team-based approach has its
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advantages:
We meet and we discuss things, because we want to be sure water quality has a
voice and that wildlife has a voice, and a rancher to say: “You guys do that, and
you’re going to wreck everything.” Or, you can’t do that... We wanted everybody
to have some input. You know, we talk a lot about diversity, especially diversity in
everything, the flora and fauna. The fastest way to get that is to have diversity in
your management... An experiment that doesn’t allow for the flexibility you need
in the real ranching world, isn’t going to work... Plus, who on earth thinks they
are smart enough to know all you need to know to manage a ranch. It is beyond
me. I was always overwhelmed.
Economics, veterinary health, grass, water quality, the plants, and other animals— that is
a lot to know. Working as a team, allows for all of these diverse specializations to come
together and work toward common goals.
Partnerships between ranchers and conservation-specific NGOs have been noted
as particularly helpful. This is an important finding because not all ranchers initially trust
such groups. The political climate throughout rural America along with the cultural
clashes between animal activists and those in the agricultural community have led to a
certain amount of apprehension. In view of sharing a common goal, Sarah Switzer
discussed her family’s experience partnering with a conservation organization:
I can only speak of our experience here in Nebraska, but you sit down with
somebody and you realize you want the same things. What you can do and your
method of getting there may be different, but your overall goals are very, very
similar. I think especially with World Wildlife Fund, what helped us to be more
comfortable is they did not come in and say, “why aren’t you raising buffalo?
Why aren’t you doing this, why aren’t you doing that?” They came in, they
wanted to learn all they could about our place, and then they asked us, “Where
do you want your ranch to be in 20 years, in 50 years? What do you envision?”
And once they heard our goals, they go, “you know what, our goals are really
similar to that, and I think we can work together.” So, that was a big turning
point because we realized they’re not here to change us, they’re here to support
us.
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This partnership experience based around common goals will be important in the future
of ranching and conservation in the years to come.
Discussion
While these ranchers are unique in some of their perspectives and management
techniques, when asked about what makes them different, the response was often “I don’t
think I’m different,” “I really didn’t think I was so unique,” or “Just thought it was who I
was.” Each grew up enjoying outdoor activities: fishing, hunting, ranching, etc. These
ranchers’ mindsets allow for critical reflection of their own actions. They acknowledge a
disconnect that others appear to miss, the connection between cause and effect. For
example, one rancher pondered, “Where have the quail and pheasants that we used to
hunt gone?” In critically reflecting on the question, he acknowledged that rangeland
management decisions have an impact on wildlife habitat. Thus, on their ranch, they
work to protect the wildlife that they enjoy.
While these ranchers take the ecosystem into account and manage specifically for
the utmost integrity, they don’t acknowledge thinking on a “landscape scale.” They do
think about their place in the larger ecosystem; they care about the health of the prairie
and understand the peril of its fragmentation but allow that they can do only what they
can on their own land. “The greater landscape doesn’t factor into my considerations,” one
says. Another reports that while he cares for the prairie and hates seeing it fragmented, he
can only do his best on his own property. The rest is not up to him. While they manage
with the ecosystem in mind, the boundaries of their private property places limitations
upon their actions. Despite not believing they manage at the landscape scale, they clearly

see their property, and their actions on it, fitting into the larger mosaic of managed
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properties in the Great Plains.
Interestingly, specifically discussing the idea of heterogeneity, the Switzer family
would prefer their neighbors not manage like they do, because in their eyes, a diversity of
management approaches may be used to arrive at a heterogeneous grassland.
Sometimes I think about the neighbors, but again, I realize that overall I don’t
want everybody managing the same because if you manage the same, it’s gonna
be the same. So, I think it’s good that our neighbors don’t manage like we do
because it’s gonna be different. If you get on a broader scale, you have more
heterogeneity if everybody manages a little bit different... You know, we need
these broad, big, unfragmented places for these species, and they’re running out.
You have to do the very best you can do on your own place. There are so many
things that are out of your control, but you just gotta do the best you can do with
what you can control.
There are several important takeaways from those who manage specifically for
heterogeneity using BCM techniques. The first is that taking a passive management
strategy will not work in restoring the prairie. While one can assume that absentee
landowners will bring a wave of conservation onto the Great Plains, these interviews
suggest that it takes more than a mindset to conserve and restore the prairie: it takes onthe-ground work. There are benefits to ranchers doing this job: they live there and are
able to monitor progress and disturbances; their livelihoods are based on the long-term
sustainability of their decisions; they love the land and enjoy the lifestyle, including
putting in the long hours and physical labor that it takes to manage their properties. Even
if land is purchased with conservation goals in mind, an absentee landowner situation is
not ideal.
Another point of importance garnered from this study is that managing for
heterogeneity can be appealing to the individual landowner, but it has to fit into the

ranch’s goals. In these cases, management practices that promote habitat heterogeneity,
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such as fire and grazing, have been illustrated as cost effective in the control of cedars;
have been able to maintain production; and if utilizing resources, can help to bolster rural
fire department equipment and create reciprocity among neighbors. BCM techniques
embrace allowing natural populations of native grazers on the land, which these
landowners do gladly. Enjoyment of wildlife is a significant reason behind many of their
management decisions. There is usually one exception to this rule: the prairie dog. Out of
the four ranchers interviewed, there was only one who had a prairie dog colony on his
land. This rancher recognized the role of prairie dogs within the ecosystem and enjoyed
having them around. Predators were not perceived as a problem among these ranchers,
but as a necessary part of the ecosystem. However, none of these ranchers deal with apex
predators, because they were historically eradicated from the Great Plains and
reintroduction has not made its way to their area.
As already mentioned, conservation measures are often not cheap, and partnering
with other organizations can assist with this financial burden. These ranchers find some
government cost-share programs helpful. The purpose of heterogeneity is to maintain
variation on the landscape, and for that reason one-size-fits-all policies will not work.
Some government policies, such as conservation practice sheets, need to be developed
with flexibility in mind. Rather than a top-down management strategy, by which rules are
made at the federal level and then disseminated, encouraging a regionally based
approach, which allows for individual flexibility, will be important.
The argument that rangeland management as a discipline should be inclusive of
teaching the benefits of heterogeneity (Fuhlendorf et al. 2012) is supported by rancher
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testament that the university promotes maximum instead of optimum. The participants of
this study argued that for a ranch to be sustainable over the long term, the subjects of
economics, livestock, and ecology must be taught interdisciplinary at the university level,
not separately without consideration of linkages. Because ranching is a multifaceted
occupation being well rounded is helpful.
The government will need a similar change in paradigm. Practices that support
heterogeneity will need to be acknowledged and included in government conservation
programs. This includes re-examining policies that support the control and eradication of
prairie dogs as well as NRCS policies that promote specific grazing regimes through
fence installation (Sliwinski et al. forthcoming), among others.
Lastly, it should be highlighted that conservationists and ranchers often have
similar goals and, as illustrated in these cases, can form successful partnerships. The
wildlife that conservationists fight to protect can easily be cared for by the ranchers of the
Great Plains. Working together will create a more effective united front for protecting
species.
Conclusion
Habitat heterogeneity, which fosters biodiversity, is central to the conservation
and restoration of remaining grassland ecosystems. This multiple case study has
illustrated the unique circumstances of four individual ranches working to promote
habitat heterogeneity through their management practices. These stories and their
overlapping themes help us to understand the complexity behind ranching in such a
fashion. Accordingly, these ranchers look to optimize their resources rather than

maximize their production. This is something counterintuitive to current university and
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rangeland teachings. Making rangeland programs inclusive of ecology, agricultural
production, and economics is reported as essential in creating well-rounded ranchers,
who consider the ecosystem as a whole rather than a mere collection of pastures.
Government policies will also need adapting to incorporate practices that promote
heterogeneity and plan for conservation programs to be flexible and regionally based. For
NGOs and other organizations, illustrating a common goal will help in the creation of
fruitful partnerships with ranchers going forward.
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CHAPTER 4: RANCHER ATTITUDES TOWARD MANAGING FOR
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VEGETATION HETEROGENITY ON RANGELANDS
Abstract
Grasslands are imperiled. Those remaining will be of increasing importance because of
the biodiversity and vital ecosystem services they provide. Vegetation heterogeneity is
illustrative of grassland health. Grassland species require very specific and differing
habitats and without the variation in vegetation (heterogeneity) the number of species that
can thrive on the land is minimized, as are the interconnected ecosystem services.
Because Great Plains grasslands are primarily managed by private landowners, the
owners’ assistance in the maintenance and restoration of prairie ecosystems is essential.
Thus, increasing heterogeneity on working rangelands may be a partial solution to
preserving the vital ecosystem services provided by grasslands, balancing the needs of
conservation with that of cattle production. This study tested a predictive model of factors
influencing attitudes toward heterogeneous landscape-scale ranch management. An
online survey was created and sent to ranchers within prescribed-burn and grazing groups
in the Great Plains. The significant predictor of attitudes toward heterogeneous grassland
management was consideration of future consequences. Significant predictors of
landscape-scale management were: spirituality, stewardship, descriptive norms,
consideration for future consequence, and participation in grassland activities. Even
though the survey targeted groups that were predicted to be higher in heterogeneous
attitudes, there was still a vast majority who still following the “manage to the middle”
paradigm. It appears these ranchers are unaware of the benefits of a heterogeneous
landscape and the compatibility of associated management techniques with their cattle
production goals. To improve the adoption of techniques that promote heterogeneity, it is
suggested that ranchers be shown how these practices benefit their cattle business
alongside their landscape.

Introduction
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Grasslands provide vital ecosystem services to human populations and critical
wildlife habitat. However, grasslands are some of the most endangered ecosystems on the
planet (Blair, Nippert, and Briggs 2014). This jeopardizes the services and habitat they
provide because of the increasing pressure to convert grass to row-crop agriculture
(Gage, Olimb, and Nelson 2016) and encroaching trees and shrubs (Briggs, Knapp, Blair,
Heisler, Hoch, Lett, and McCarron 2005). Grasslands, particularly in the Great Plains, are
primarily in private ownership, so in order to maintain the services they provide, it will
be imperative to reconcile the need for working rangelands with the need for functioning
grasslands. This appears possible as researchers continue to explore how cattle grazing
can be used in sustainably managed grasslands.
As a result of the decreasing volume of grasslands, the quality of those remaining
is of increasing importance. Thus, focus is being placed on vegetation heterogeneity.
Heterogeneity is a term specific to rangeland science that is illustrative of grassland
health. According to According to Fuhlendorf and Engel (2001, 626), “heterogeneity is
defined as variability in vegetation stature, composition, density, and biomass”, and
serves as the foundation of biodiversity, ecosystem resilience, and multifunctionality
(Kolasa and Pickett 1991; Ostfeld et al. 1997). Or, to borrow a phrase from Diacon-Bolli
et al. (2012), “heterogeneity fosters biodiversity.” Grassland species require very specific
and differing habitats and without the variation in vegetation (heterogeneity) the number
of species that can thrive on the land is minimized, as are the interconnected ecosystem
services. Thus, increasing heterogeneity on working rangelands may be a partial solution
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to preserving the vital ecosystem services provided by grasslands, balancing the needs of
conservation with that of cattle production.
Blair, Nippert, and Briggs (2014) found that “grazers [domesticated and wild]
promote heterogeneity in grasslands by selectively consuming some species while
leaving others, through trampling, soil compaction, soil tunneling, and redistribution of
nutrients” (412). Freese, Fuhlendorf, and Kunkel (2014) also suggest that cattle grazing
can be utilized to create vegetation heterogeneity, particularly when combined with patch
fires. In their 11-year study comparing traditional fire and grazing management with
“conservation-based management” (pyric-herbivory applied through patch burning),
Limb, Fuhlendorf, Engle, Weir, and Elmore (2011) illustrated that pyric-herbivory does
not require reduced stocking rate, deferment, or rest. In fact, the increase of forage quality
after fire reduced feed costs. Pyric-herbivory is but one management technique used to
bolster heterogeneity.
Ideally, heterogeneous landscapes would be managed in large units—several
hundred thousand hectares, according to Freese et al. (2014). This would allow for large
expanses of intact habitat for native herbivores and the predators that rely on them.
However, this is beyond the scope of most landowners financially and in terms of
management. The existence of private property boundaries also confounds obtaining
unfragmented habitat and there is a lack of large-scale management planning, as
neighbors do not often collaborate on management strategies (Freese et al. 2014).
However, some ranchers do acknowledge their land’s place in the greater landscape
(Belin et al. 2005; Chapter 3; Sliwinski et al. forthcoming) and take the ecosystem in
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mind. Measuring this landscape-scale perspective will be helpful in uncovering potential
partnership solutions going forward.
Past Work
Research on Vegetation Heterogeneity
Studies of conservation social science, particularly those exploring farmer
conservation behaviors, have not traditionally examined vegetation heterogeneity, but
rather best management practices, hereafter referred to as BMPs. It is therefore of interest
to include heterogeneity inquiry in the study of grassland management. Also, a majority
of the research conducted on heterogeneity has been conducted in the field of rangeland
ecology, where studies have put forth its importance for ecosystem health. Very few
studies have utilized a social-science perspective, examining the human dimensions of
adopting heterogeneity-promoting measures (Becerra et al. 2013; Joshi et al. 2017;
Sliwinski, Burbach, Powell, and Schacht 2018).
Fuhlendorf, Engle, Elmore, Limb, and Bidwell (2012) explored the history behind
the mainstream rangeland paradigm and asserts the need for change. They put forth that
rangeland management as a discipline has promoted good care of the grass, not
heterogeneity. Generally speaking, this means that rangeland management courses and
professionals have taught ranchers the take-half, leave-half philosophy that maintains an
even landscape, which is not how grasslands naturally function and thrive. The decline in
biodiversity then, has been the result of teachings that put cattle production gains over the
health of the ecosystem.

Fuhlendorf and Engle (2001) explained that grassland birds are in decline even
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with the improvement of rangeland conditions, which suggests that current management
techniques may not be enough to ensure and maintain biological diversity. Along these
lines, the definition of poor range condition is similar to what is needed for heterogeneity.
Fuhlendorf et al. (2012) argue that this confirms the lack of importance of biodiversity
within the profession and that the current approach to defining rangeland condition is
insufficient in determining ecosystem health. They propose a paradigm that promotes the
potential heterogeneity of landscapes through an alternate approach to managing
rangelands—linking goals of conservation biologists, ecologists and rangeland managers.
A more collaborative approach, such as this, takes biodiversity and productivity into
consideration. This alternative paradigm aims to avoid equal distribution and disturbance
on the range using fire and grazing to create some patchiness rather than the uniform
outcome of “managing to the middle.”
Social Science and Heterogeneity
Those research studies specifically examining some of the human dimensions
behind heterogeneity focus on landscape preference (Becerra et al. 2017; Becerra et al.
2013; Joshi et al. 2017). Preference for a specific visual landscape may impact
management practices. These authors surveyed well known ranching populations of the
Great Plains: Texas Panhandle, Oklahoma, Kansas, and Nebraska. This body of research,
which will be discussed below, used survey data to analyze various independent variables
relating to landscape heterogeneity preference.
Becerra et al. (2013), examined three population groups (ranchers, specialists, and
general population) and their preference for landscape heterogeneity. The survey

included eight landscape photos varying in degree of heterogeneity/homogeneity along
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with written questions. They found that preference is complex and that ranchers and
specialists didn’t just prefer homogeneity, as predicted, but rather tend to dislike highly
heterogeneous landscapes and were neutral toward the homogeneous. They posited this
dislike of highly heterogeneous pictures could be due to the presence of forbs. Further,
they argue that the preference for homogenous landscapes driven by agricultural
production goals is a misconception. Therefore, it can be inferred from this study that
preferences for homogeneity are acquired and, if acquired, can be changed.
Becerra et al. (2017) expand on the aforementioned survey results, comparing the
visual components (pictures) to the written examples used to illustrate heterogeneous and
homogeneous landscapes. Interestingly, there was a preference for written descriptions of
heterogeneity in comparison to the visual representations. Results indicated a knowledge
gap between the preference for species biodiversity and the vegetation required to support
it by both ranchers and the general public. They argue, “some people view grasslands
managed for heterogeneity as unattractive because they perceived such landscapes as
lacking human attention, or as being mismanaged” (Becerra et al. 2017, 609). This theme
of mismanagement has been found in other studies as well (Sliwinski et al. forthcoming,
Kennedy Chapter 3). It also ties into the issue regarding traditional measurement of
rangeland conditions mentioned by Fuhlendorf (2012).
Joshi et al. (2017) explored possible determining factors of preference for
landscape heterogeneity among the general population. This study, framed with Random
Utility Theory, used the following independent variables to explore the relationship to
picture preference: open space, wildlife habitat, height variance, birds, age, education,

gender, occupation, duration, and activities. Of the independent variables measured,
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female and height variance were the only variables that were significant at the 1% level
and had the expected sign. Population groups involved in local activities leaned towards
heterogeneous landscapes as well (significant at the 5% level). Overall, they found that
the general population in the Great Plains believes that heterogeneous landscapes do not
provide favorable habitat conditions for wildlife species.
Landscape-scale management
Landscape-scale perspective is derived from Rickenbach et al. (1998) and pertains
to a landowner’s attitude toward management at spatial scales larger than the individual
parcel—or their view of how their property fits into the larger ecosystem. Rickenbach et
al. (1998) employed these measures in their study of rural landowners of woodlands and
their attitudes toward an ecosystem-based approach. The ecosystem-based approach
included three concepts: within-property sensitivity, landscape-scale perspective, and
temporal vision. Belin et al. (2005) replicated the use of these variables with a larger
population of rural woodland landowners and found similar results: landowners had
favorable attitudes toward the three component ecosystem-based approach. Sliwinski et
al. (forthcoming) found that ranchers’ attitude towards cross-boundary management
(landscape scale) was generally positive, which confirmed that ranchers realize they are
not isolated on the landscape and that their management practices affect neighboring
lands and vice versa. In regard to measuring attitude, Belin et al. (2005) express that
while favorable attitudes do not guarantee a behavioral outcome, they do imply
uncertainty. This means, if the attitudes were unfavorable, adoption of the behavior (i.e.
recommended management practice) would be unlikely. Belin et al. (2005, 28) assert, “an

improved understanding of these attitudes can assist managers in addressing landowner
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concerns and policymakers in reshaping programs to appeal to owners.”
Sociodemographic and Grassland Management
Studies of conservation social science, particularly those exploring farmer
conservation behaviors, have not traditionally examined the management of vegetation
heterogeneity, but rather what motivates farmers to use BMPs. Several studies illustrate
that there are few to no universal determinants of conservation behaviors among farmers
(Prokopy, Floress, Klotthor-Weinkauf, and Baumgart-Getz 2008; Knowler and Bradshaw
2007; Barr and Cary 2000). Reimer, et al. (2014) expanded our understanding of what
motivates farmers’ conservation behaviors, noting that past studies on conservation
adoption have observed a great deal of unexplained variation due to ignoring the broader
context.
Consideration of Future Consequences and Goal Setting
Strathman, Gleicher, Boninger, and Edwards’ (1994) research focused on
consideration of future consequences (CFC) which examined the extent to which people
take into consideration distant versus immediate consequences of their behaviors. CFC is
able to capture how much a person is driven by short-term rewards or how much an
individual focuses on long-term goals (Bruderer Enzler 2013). While a majority of the
CFC literature examines its relationship to various health-related decisions, research has
found it can predict people’s pro-environmental behavior (Bruderer Enzler 2013;
Joireman, Lasane, Bennett, Richards, and Solaimani 2001).

While studies of rancher conservation behaviors have not used direct measures
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that can take into account CFC, they have examined similar variables. In their study of
conservation program participation and adaptive rangeland decision-making, Lubell, et
al. (2013) found that orientation toward the future (time horizon) was a significant factor
in participation in conservation programs. Similarly, although not rancher specific, in
their meta-analysis of time perspective and environmental engagement, Milfont, Wilson,
and Diniz (2012) found that future time perspective appears to play an important role in
influencing attitudes and behaviors towards the environment.
As mentioned in Bruderer Enzler’s (2013) definition of CFC, while not
specifically a measurement of time, but a similar measure of delayed
gratification/response, is that of goal setting. Roche, Cutts, and Lubbell (2015) illustrated
that goal setting is associated with grazing strategy preference (rotational vs. continuous
grazing systems). Kennedy and Brunson (2007) studied the role new information plays
in producer management practices and found that having clearly defined goals—personal
and management—encouraged change. For those who attended a Holistic Management
class, rangeland health, forage production, water quality and availability, and profitability
were among the highest ranked motivators in decision making (Kennedy and Brunson
2007). Similarly, Didier and Brunson (2004) attempted to better understand innovation
adoption among range livestock operators and found that innovation adoption was related
to anticipated future of the ranch, extent of social networks, and a desire to illustrate
stewardship.
Understanding the motivations behind goals can help in attempting to explain the
adoption of environmental practices (Toma and Mathijs 2007). In examining the goals

and risk perception factors that influence BMP adoption along the Burdekin River
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catchment in Australia, Greiner, Patterson, and Miller (2009) found that strong
conservation and lifestyle motivation “translates into intrinsic motivation for adoption of
conservation practices” (86). They suggested that farmers that are willing to adopt
conservation practices will do so if it aligns with their values and attitude. Further, those
who had rated high for concerns with conservation and lifestyle were driven by a “look
after the environment” mentality combined with enjoyment of their work and lifestyle.
Stewardship and Land Ethic
Along with the aforementioned studies by Didier and Brunson (2004) and Greiner
et al. (2009), in their interview of Great Plains ranchers, Sliwinski et al. (2018) found that
being viewed as a “good rancher” by their peers was important because they want to be
good stewards. Similarly, Kennedy et al. (2016) and chapter 3 of this dissertation reveal
that ranchers want to make their land better every year, because they are maintaining a
career for future generations that is dependent on the landscape. Some mention “doing as
the Good Book says” or that “this land belongs to our Creator,” thus one must take good
care of it. There appears to be a connection between stewardship and spirituality, which
will be explored in this study. Similar to the desire to illustrate good stewardship is the
intersection with land ethic.
Research by Turner, Wuellner, Nichols, and Gates (2014) delves deeper into land
ethic by exploring mental models used by ranchers in comparison with farmers and
agricultural influencers. They found nine factors that are influential in land use
determination, with land ethic being one of them. Ranchers, who differed from farmers
and influencers, maintained an “ecosystem integrity” land ethic. An ecosystem integrity

included being synergy oriented, whole-farm accountants, and independent of external
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environments, actors, and markets (850). Another study by Lien, Svancara, Vanasco,
Ruyle and López-Hoffman (2016), specific to the land ethic of ranchers and how that
ethic influences grassland management decisions, determined that ranchers all share a
land ethic, despite their varying views of government. They then put forth three differing
complex viewpoints based off of the varying views of government. Viewpoint 1: Radical
Center Conservationist, was defined by a commitment to conservation balanced with a
skepticism of government or individualist perspective. Viewpoint 2: The Innovative
Conservationist, also maintains a strong commitment to land stewardship and
conservation, but is not tempered by a distrust of the government or agency policies. For
Viewpoint 3: The Traditional Rancher, conservation motives were less important,
although they did view themselves as stewards. The Traditional Ranchers preferred
conservation that benefited cattle production goals and maintained higher antigovernment
sentiments (Lien, et al. 2016).
Property Rights Orientation
Agricultural production and consequent environmental problems have gained
increasing regulatory attention. According to Jackson-Smith, Kreuter, and Krannich
(2005, 588), “The extension of habitat protection efforts under the federal Endangered
Species Act has led to considerable controversy among private landowning constituencies
throughout the country.” The idea of overstepping regulation can be seen as a threat to
individual property rights. Jackson-Smith, Kreuter, and Krannich (2005) surveyed
ranchers in Texas and Utah in order to gain some insight into how ranchers actually
viewed their property rights. Their study explored the impact different demographic

variables had in relation to property rights orientation as a construct. They found that
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property rights are multifaceted and inclusive of three dimensions: protection of
individual rights, recognition of social responsibility, and stewardship obligations.
Another study by Kreuter, Nair, Jackson-Smith, Conner, and Johnston (2006)
found mixed results in the correlation between willingness to adopt socially desirable
rangeland management objectives such as noxious weed control, protecting water quality,
protecting endangered species habitat, among others, and property rights orientation.
Most of those surveyed felt obligated to be good stewards, but not because of social
responsibility. This connects with the Jackson-Smith (2005) study that found ranchers
support environmental stewardship when it aligns with their individual moral values,
rather than proper land management benefitting all of society. This was supported in the
previous research by Greiner et al. (2009) that also found conservation adoption to align
with values and attitude.
Social and Personal Norms
Similar to the idea of social responsibility is that of social norms. Descriptive
social norms describe what behaviors are ‘normal’ to a social group, while injunctive
social norms are the perception of how others are expected to act (Cialdini, Reno, and
Kallgren 1990). So, in order to avoid social stigma, individuals act in a way that is seen
as ‘normal’ to their social group or in ways that they assume others want to them act.
Personal norms, on the other hand, are self-expectations, based upon feelings of moral
obligation (Thogersen 2006). Sliwinski et al. (forthcoming) found social norms to be
important predictors of attitudes toward prairie dogs, in their study of rancher attitudes
toward vegetation heterogeneity. In a survey of beef cattle ranchers, Willcox, Giuliano,

and Monroe (2012) examined intentions to consider wildlife management in routine
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cattle management activities and found that attitudes and subjective norms best explained
rancher intentions. In a study of attitudes toward a wildlife corridor, Kubicek (2016)
found personal injunctive norms, social descriptive and social injunctive norms to be
correlated to pro-environmental attitude. Similarly, Weir (2012) found both personal
injunctive and social injunctive norms to be predictive of pro-environmental grocery
shopping behavior.
Innovativeness
Kennedy et al. (2016) and chapter 3 of this project illustrate that producers are
always looking for ways to improve, including trying new things. They view ranching as
an experiment, which takes a certain amount of innovativeness. Adoption of innovation
in range management has been used as a dependent variable in research, such as the study
of livestock operators by Didier and Brunson (2004), who found that innovation was
related to ranching full-time, dependence on ranch income, anticipated future of the
ranch, extent of social networks, and a desire to illustrate stewardship. Or, it can be used
as an independent variable like in the study of variables that influence the grazing
strategy preference (Roche, Cutts, Derner, Lubell, and Tate, 2015). Roche et al. (2015)
found that variables associated with ranchers’ grazing preferences included a
combination of human dimensions (goal setting, views on experiment and risk tolerance,
information networks). Whether used as an independent or dependent variable, the focus
of innovativeness is the adoption of better range management practices.
Study Purpose
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This study aims to better understand sustainable rangeland management and beef
production by testing a research-based model explaining attitudes toward heterogeneous
landscape-scale grassland management. An improved understanding of attitudes toward
practices that promote heterogeneity can assist in overcoming barriers to their use by
informing education measures and reshaping policies.
Hypothesized Model
In regard to the management of heterogeneous landscapes, an article by Freese,
Fuhlendorf, and Kunkel (2014), put forth a framework of ten major ecological drivers for
restoring and conserving biodiversity on Great Plains rangelands. They outline ten tenets
to aid in this transition, calling them biodiversity centered management practices (BCM).
These practices include: maintaining or restoring diverse plant communities; allowing for
patchiness; using prescribed fires and pyric herbivory; managing for natural stream
flows; accepting high temporal ecological variability; allowing other grazing animals and
predators on the land; minimizing fragmentation; and creating relatively large
management units.
The caveat to this framework is that it was proposed for those whose primary land
goal is conservation, while much of the remaining grasslands are working rangelands.
Many of the tenets of the BCM framework are challenging to operationalize because of
ranch size and the necessity of income generated from cattle production. As the case
study participants in chapter 3 of this dissertation demonstrated, managing for
biodiversity and cattle can be complementary, maybe just not at the scales put forth in
Freese et al. (2014) framework. In order to operationalize the BCM practices at the
individual ranch scale, we reorganized the framework. Freese et al. (2014, 363) state:

Of the ten BCM practices, we believe that five—managing for native vegetation
and topoedaphic conditions, heterogeneous grazing, patch fires, contiguous
landscapes and larger management units—will often have modest effects
(negative or positive) on production and income for the livestock enterprise.
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For this reason, we took the practices complementary to cattle production using the above
suggestions of Freese et. al (2014) in addition to the alternative paradigm suggested by
Fuhlendorf et al. (2012) and condensed the BCM tenets into the following categories:
1. Intact Grasslands with Native Vegetation
2. Grazing and Fire
3. Wildlife
As attitude is a moderator for behavior (Kraus 1995; Glasman and Albarracín
2006), if we are interested in the adoption of BCM practices, we must first ask: how do
those whose main goal is production, feel about BCM tenets? This study surveys ranchers
regarding their attitudes toward practices that promote vegetation heterogeneity and
landscape-scale management and specifically asks: are there factors that are predictive of
heterogeneous landscape-scale grassland management?
Methods
Study Context
Research focusing on the human dimensions of heterogeneity has predominantly
examined landscape preference (Becerra, Engle, Fuhlendorf, and Elmore 2017; Becerra,
Engle, Elmore, and Fuhlendorf 2013; Joshi, Engle, Fuhlendorf, and Elmore 2017). While
preference is beneficial in understanding some of the underlying factors regarding
grassland management, this study delves into attitudes as they pertain to specific
management techniques: those that promote heterogeneity.

Questionnaire Design
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Questions related to independent variables were pulled from existing instruments,
which allowed minimum room for editing, whereas questions of dependent variables
were original and had not been tested before. The Bureau of Sociological Research
(BOSR) assisted with improving the latter and demographic questions with adherence to
principles of questionnaire design without altering the substantive content.
The first version of newly edited dependent variable questions were programmed
on the online survey tool Qualtrics and a link to this web survey of dependent variables
only was sent to the principal investigator for pilot testing on a small group of people
within the researchers’ personal networks to identify issues with the questions. Changes
were incorporated into the first version based on the pilot test results and were sent back
to BOSR for feedback and further editing.
The final questionnaire retained nine questions for independent variables, 46
questions for dependent variables, and 11 questions asking for demographics and other
information of interest. Dependent variables were specific to attitudes toward BCM
management practices (i.e. questions about grassland conversion, use of fire, use of fire
in conjunction with grazing, other grazers, predators, etc.) and landscape-scale
management. The final questions measured 11 constructs including spirituality (Delaney
2005), social and personal norms (Weir 2012), property rights orientation (JacksonSmith, Kreuter, and Krannich 2005), consideration of future consequences (Joireman et
al. 2001), innovativeness (Goldsmith 1995), motivation (Greiner et al. 2009), activities
(Joshi et al. 2017), with norms and property rights each being an umbrella consisting of
three sub-facets.

Data Collection Process

90

In the early phase of data collection, ranchers, aged over 19 years old, of the
National Grazinglands Coalition (NatGLC) were invited to participate in this 15 minutelong online survey using Qualtrics. The National Grazinglands Coalition was selected
due to the organization’s mission to “Provide voluntary ecologically and economically
sound management of all grazing lands for their adaptive uses and multiple benefits to the
environment and society through science-based technical assistance, research and
education”. Ranchers, specifically those working toward ecologically sound
management, were expected to have more favorable attitudes toward heterogeneous
landscape-scale management. The first email invitation with a link to the online survey
was sent to two listserv administrators of the National Grazinglands Coalition to help
distribute this survey to the their listserv. An email reminder was sent to the same two
administrators on April 25, 2018 to ask for help with distributing the reminder email to
the listserv. Due to the low response rate, a second email reminder was added and was
sent to the listserv administrators on May 11, 2018. Due to the lack of autonomic
manipulation over the distribution of these recruitment communications where preplanned times of distribution could not be guaranteed, and the shortage of sufficient
responses, more rancher groups suspected of having members with favorable attitudes
toward heterogeneous grassland and landscape-scale management were recruited which
ended up with eight more rancher groups who agreed to participate. These groups
included Independent Cattlemen, Centennial Valley Association, East Kansas Prescribed
Burning Association, Tri-County Prescribed Burning Association, Sandhills Prescribed
Burn Association, Oklahoma Grazinglands coalition, Mid-Missouri River Prescribed
Burn Association, and Nebraska Prescribed Fire Council. These groups were selected
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because the use of fire is essential in creating a heterogenous landscape. In addition, four
potential respondents who had taken part in prior case study as part of this project were
contacted to participate in this survey. The original survey invitation along with the
reminders were tailored to recruit the additional groups mentioned above on a rolling
basis. All distributions of these recruiting materials were handled by their respective
group administrator who was in charge of their members’ contact information. The
researchers maintained contact with these distributors during the period of data collection
in an effort to remind them to send out each recruitment material at the pre-scheduled
time point. Data collection was cut off on September 7, 2018. All communication
materials were in English and can be found in Appendix I.
Response Rate
Information regarding the exact number of ranchers on each group’s contact list
was not provided to either the researcher or BOSR and there was also no guarantee that
all survey invitations and reminders had been sent out to each group by those distributors,
therefore, it was impossible to calculate the final overall response rate as a result of lack
of key information. However, demographic data illustrates that study participants are
representative of the ranching population. Among those who answered the age question,
there was an equal number of respondents aged 46 to 64 ears-old and 65 to 80 years-old
and over four-fifths of the ranchers who answered the gender question are males (81.9%).
According to the USDA Census of Agriculture (2012) the average age of a beef cattle
rancher is 58 years. Eleven percent of ranches are operated by women.

Data Cleaning
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BOSR deleted IP addresses from the dataset. Observations that started the survey
but did not answer any question were removed from the dataset, ending up with a total of
189 responses including responses from two sources; the rancher groups managed by
their “gatekeeper” who helped distribute the surveys and case study participants.
Frequency distributions were run on each of the variables in the survey. Out-of-range
values on all survey items were checked. One invalid zip code was coded as a missing
value.
Data Management
On the survey, some items were recoded to manifest the construct and be
consistent with other items in that grid. Since more than half of the item responses
initially had a smaller numeric value indicating more reflection of that construct
measured and vice versa, the rest of the answer options were recoded to create
consistency throughout the survey. Ten constructs, “spirituality”, “social injunctive
norms”, “descriptive norms”, “personal norms”, “rights”, “stewardship”, “social
responsibility”, “future consideration”, “motivation”, and “innovativeness”, each used
questions from existing instruments and all questions measuring each of these construct
were placed in a grid using the same response scales. A mean score was calculated for
each observation through dividing the summated score of that construct by the total
number of items answered under that construct. Questions for the other two constructs,
“heterogeneous grassland management” and “landscape scale management”, were written
by the researcher under the guidance of their advisor and went through internal pilot
testing for face validity. These questions did not share the same response scales, which,
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therefore, made a summated score irrelevant. Principal axis factoring was conducted on
all the items for each of these two construct to identify items which had a low correlation
with the factor. For “heterogeneous grassland management”, four rounds of principal axis
factoring were done to remove the clutter of low correlations (any correlations below 0.3)
that were not likely to be meaningful. Eighteen items which had a less than 0.3
correlation with the factor were removed, leaving 26 items for the factor of
“heterogeneous grassland management”. The total amount of variance explained by this
factor was 22.43%.
Likewise, a principal axis factoring was conducted with the eight items for
“landscape scale management” which singled out one item that had a less than 0.3
correlation with the factor. The total variance explained by this factor was 34.62%.
Model
Structural equation modeling was employed to test the regression equations
simultaneously. In the original model (Figure 1), “norms” and “property rights” variables
were set as latent variables. Based on the theory detailed in the literature review, given
that social norms and property rights each is an umbrella consisting of three facets, the
variable “norms” is assumed to cause the scores observed on the measured variables
“personal norms”, “social injunctive norms”, and “descriptive norms”. The variable
“property rights” is assumed to cause the scores observed on the measured variables
“rights,” “stewardship,” and “social responsibility.” Factor loading of “social norms” on
“personal norms” was fixed to 1, and the factor loading of “property rights” on “rights”
was also fixed to 1. Variables “heterogeneous grassland management” and “landscape
scale management” were allowed to covary and were regressed on “spirituality”,

“norms”, “property rights”, “consideration of future consequence”, “innovativeness”,
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“motivation”, and “activity”. Cases with missing data were excluded from the statistical
analysis through listwise deletion of cases.
Mplus output indicated that a negative error covariance estimates for measured
variables was obtained where the high correlation (r=.645) between “personal norms” and
“social injunctive norms” was found to have been the cause.
According to Hu and Bentler (1999), RMSEA values below .06 and TuckerLewis Index values of .95 or higher are recommended. The chi-square statistic of
absolute model fit along with various descriptive model fit indices indicated that the
model did not fit the data well: χ2 (57) =223.997, p<.0001; CFI = .379, TLI = .260,
RMSEA = .145, p<.001. Model modification was needed to obtain a better-fitting model.
Model Modification
In the modified model (Figure 2), the latent variable “norms” and “property
rights” were taken off of the model while the six facets “personal norm,” “social
injunctive norm,” “descriptive norm,” “rights,” “stewardship,” and “social responsibility”
were treated as exogenous variables. Thus, all endogenous and exogenous variables were
assumed to be observed variables.
Since the models in question are nested models where a chi-square difference test
is meaningful, altering the structural component of the model resulted in a significant
increase in model fit, with a difference of 183.772 (! " #$%% = ! " ()# − ! " +(#$%$,# ),
degree of freedom =23 (-.#$%% = -.()# − -.+(#$%$,# ), p<.01. After making the
modifications mentioned above, the chi-square value of 40.225 with 34 degrees of
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freedom is non-significant at the .05 level: its p-value is .214. This finding suggests that
model fits the data acceptably in the population from which the researchers drew their
sample. Corroborating evidence is provided by the RMSEA fit statistic – the obtained
value of .036 is well below the desired .06 cutoff. Similarly, the Tucker-Lewis Index
result of .960 is above the .95 threshold denoting satisfactory model fit.

Figure 1: SEM model with latent variables

Figure 2: Modified model – multivariate multiple regression
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Results
Demographic Information
More than half of the participating ranchers strongly agreed or agreed that they
are dependent on the ranch as a source of income (55.1%). About two-fifths (38.2%) of
ranchers indicated their great grandparents were ranchers; one-fifth (20.6%) had great
great grandparents as ranchers, and a similar rate are first generation ranchers (18.4%).
Three-quarters (77%) either have a succession plan in place or in progress. The majority
of ranchers who answered this set of questions have extractive recreation activities, such
as hunting or fishing, that affect land management (64.7%), with other agricultural
production activities (58.1%) as the second most common activity in their ranching
operation (Figure 3). Over four-fifths of the ranchers were male (81.9%). There was an
equal number of respondents aged 46 to 64 ears-old and 65-80 years-old (38.5% each).
Figure 3: Activities as part of the ranching operation that affect land management

Other agricultural production (n=136)

41.9%

Non-extractive recreation (hiking, birding,
horseback riding) (n=137)
Conventional energy development (e.g. oil,
coal, natural gas) (n=136)

29.2%

Other (n=22)
0.0%

70.8%

16.2%

Extractive recreation (hunting, fishing)
(n=136)
Alternative energy development (e.g. solar,
wind, biofuel) (n=137)

58.1%

83.8%
64.7%

35.3%
10.2%

20.0%

No

89.8%

13.6%

86.4%
40.0%

60.0%

80.0%

Yes

100.0%
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Other Questions of Interest
While fire was the BCM practice highlighted throughout this study, an important
first step in grassland conservation is to leave them intact. Therefore, we asked their
perception of converting grazinglands to croplands. More than two-thirds (68.5%) of
ranchers who answered this question perceived converting their grazinglands to croplands
for agricultural profits as detrimental or very detrimental (Figure 4). We also asked if
they feel financial pressure to convert grazingland to cropland and if financial incentives
important in that decision. While the majority of ranchers reported not feeling pressured
(80.5%) to convert their grazinglands to croplands, one-fifth (19.5%) were pressured “a
little” to “a lot” (Figure 5). About three quarters of respondents (74.8%) considered
financial incentives (e.g. crop insurance, subsidies) as somewhat unimportant or very
unimportant in making decision to convert grazinglands to croplands.
Figure 4: Perception of converting grazinglands to croplands (n=149)
100.0%
80.0%
60.0%

43.0%

40.0%
20.0%
0.0%

2.0%

4.0%

Very beneficial

Beneficial

25.5%

25.5%

Neither beneficial
nor detrimental

Detrimental

Very detrimental

Figure 5: Financial pressure of converting grazinglands to croplands (n=159)
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100.0%
80.5%

80.0%
60.0%
40.0%
20.0%

3.8%

5.7%

A lot of pressure

Some pressure

10.1%

0.0%
A little pressure

I don't feel pressured

Descriptive statistics and correlations
Descriptive statistics and Pearson correlations provided the initial basis of
analysis for the variables. Results are presented in Table 1.
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Table 1. Correlations among variables
Variable
1. Heterogeneous
grassland
management
2. Landscape scale
management
3. Spirituality
4. Social injunctive
norms
5. Descriptive
norms

1

2

3

4

5

6

7

8

9

10

11

12

13

1.000
0.539** 1.000
0.135

0.468** 1.000

0.028

0.10

0.213*

1.000

-0.153

-0.127

0.156

0.276** 1.000

6. Personal norms

0.081

0.117

0.094

0.643** -0.071

1.000

7. Rights

0.278** 0.182*

0.176*

0.008

-0.061

0.040

1.000

8. Stewardship
9. Social
responsibility
10. Future
consideration

0.258** 0.277** 0.207*

0.097

0.021

0.036

0.364**

0.115

0.180* 0.014 -0.338** -0.129

0.033

-0.011

0.059

0.037 -0.09

-0.243** -0.156

-0.023

0.315** 0.489** 0.47**

11. Motivation

0.175

0.404** 0.410** 0.066

0.055

12.Innovativeness

0.216

0.425** 0.381** 0.116

0.108 -0.087

13. Activity
0.202
*p < 0.05; **p < 0.01.

0.312** 0.046

0.251** 0.031

0.079

0.146

1.000

0.025

1.000
-0.078

1.000

0.287** 0.034

0.326** 1.000

0.025

0.014

-0.028

0.467** 0.305** 1.000

0.077

0.119

0.010

0.075

0.134

0.266** 1.000
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Relation with Heterogeneous Grassland Management
Consistent with expectations, ranchers with a stronger tendency to consider future
consequences (B=.214, Z=.105) are likely to have a positive attitude regarding heterogeneous
grassland management, which is significant at p<.05 (Table 2).
Relation with Landscape Scale Management
Ranchers with a higher level of “spirituality” (B=.234, Z=.078) are likely to hold a
positive attitude towards landscape scale management (significant at p<.01) (Table 2). Ranchers
with a higher level of “stewardship” (B=.170, Z=.070) are likely to have a positive attitude
towards landscape scale management (significant at p<.05). Those with a higher level of
“descriptive norm” (B=-.161, Z=.070) are significantly more likely to have a negative opinion on
landscape scale management (p<.05).
In addition, ranchers who have more “consideration for future” (B=.237, Z=.080) are
significantly more likely to have a positive opinion on landscape scale management (p<.01).
Those who are more actively involved in activities on a grassland or prairie (B=.232, Z=.069) are
significantly more likely to have a positive opinion on landscape scale management (p<.01).
Ranchers who are more open to innovation (B=.172, Z=.076) are significantly more likely to
have a positive opinion (p<.05).
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Table 2: Parameters for Multivariate Multiple Regression Model
Estimate
(Standardized)

SE
(Standardized)

Heterogeneous landscape management on
Spirituality

-0.063

0.109

0.064

0.125

Social injunctive norms

-0.012

0.140

Descriptive norms

-0.115

0.095

Personal norms

Consideration for future consequence

0.214*

0.105

Innovativeness

0.119

0.106

Activity

0.085

0.109

Motivation

0.017

0.108

Rights

0.124

0.094

Stewardship

0.159

0.099

-0.097

0.090

Social responsibility
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Estimate
(Standardized)

SE
(Standardized)

Spirituality

0.234**

0.078

Personal norms

0.114

0.091

Social injunctive norms

-0.090

0.099

Descriptive norms

-0.161*

0.070

Landscape scale management on

Consideration for future consequence

0.237**

0.080

Innovativeness

0.172*

0.076

Activity

0.232**

0.069

Motivation

0.101

0.075

-0.020

0.070

Rights
Stewardship
Social responsibility

0.170*

0.070

-0.063

0.067

0.397***

0.079

Factor covariance
Heterogeneous grassland management with landscape
scale management
Model fit indices
X2

32.362

AIC

4559.575 (df=34)

BIC

4774.399

R-Squared
Heterogeneous grassland management

0.176**

0.058

Landscape scale management

0.472***

0.058

Note. SE: standard error
*p < .05
** p < .01
***p < .001
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Discussion and Conclusion
While the model fit is satisfactory for the population, there are some interesting things to
note. Contrary to what was expected, those with a higher level of “social responsibility” are
likely to have a negative opinion on landscape-scale management. While this seems
counterintuitive, it corresponds with previous studies of property rights orientation (Kreuter et al.
2006; Kreuter et al. 2005), where most of those ranchers surveyed felt obligated to be good
stewards not because of social responsibility (benefit to society), but because it aligns with their
individual moral values. Similarly, those with a higher level of “social injunctive norm” are more
likely to have a negative opinion on landscape-scale management. This may relate to the idea
that they manage their rangelands in specific ways not because others do it, but because it ought
to be that way. Those with a higher level of “descriptive norm” were also significantly more
likely to have a negative opinion on landscape-scale management. The less their neighbors,
friends, and family act in the best interests of rangelands the lower their attitude toward
landscape-scale management. Attitudes toward landscape-scale management was not only
concerned with landowners’ ranches and the bigger natural system, but also the importance that
their land has to others—providing important habitat and benefiting society. This illustrates the
complexity of rancher ideals.
One of the most noteworthy findings from this study is the general lack of acceptance of
BCM techniques. While predictors accounted for approximately 47% of the variation found
within attitudes toward landscape-scale management, they accounted for only 17.6% of the
variation of attitudes toward heterogeneous grassland management. Interestingly, even though
the survey targeted prescribed burn associations, only half (49.5%) of those who responded
currently manage their grazinglands using prescribed fire. However, three-quarters of
participants responded that they are very—or somewhat likely to use prescribed fire in the future.
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This was similar to the percentage of respondents that considered the use of fire on their
grazinglands as beneficial (77.7%). Pyric herbivory—grazing within a few weeks after fire—was
not utilized by a majority of those who responded (67.3%). Approximately half (49.4%) of those
surveyed were likely to consider grazing a few weeks after fire in the future, while only 30%
considered it pyric-herbivory as beneficial to their grazinglands.
There appears to be a large number of ranchers who still follow the “manage to the
middle” paradigm. Examining the descriptive data, it is the objective of 84.9% of those who
responded to achieve even distribution of grazing animals and the objective of 80.7% to achieve
even use of all grass plants. When asked how beneficial or detrimental they viewed patchy
grazing on their grazinglands, the results were split: approximately 37% found it very beneficial
or beneficial, 35% found it detrimental or very detrimental and 27% found it neither beneficial
nor detrimental. However, approximately 81% of those who answered would consider managing
for uneven use of grasses, if they wouldn’t lose production per acre.
A majority of ranchers who participated in this survey currently manage their
grazinglands to favor native grasses (92.6%), considering native forage species very important to
their grazing operation (74.1%). Almost all of them control for invasive species (92.5%),
considering them as detrimental to their operation (87%). A majority (95%) of ranchers who
participated in this study have not converted any of their grassland to cropland in the last ten
years and are not at all likely to do so in the future (70.4%). More than two-thirds (68.5%) of
ranchers who answered this question perceived converting their grazinglands to croplands for
agricultural profits as detrimental or very detrimental. About three quarters of respondents
(74.8%) who answered this question considered financial incentives (e.g. crop insurance,
subsidies) as somewhat unimportant or very unimportant in making decisions to convert
grazinglands to croplands). Using all of this information to paint a broad picture of
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heterogeneous landscape-scale rangeland management: ranchers are not interested in converting
their grasslands to croplands and do not feel financially pressured to do so. They prefer native
forage species and control for invasives.
It appears these ranchers are unaware of the benefits of a heterogeneous landscape and
the compatibility of its associated management techniques with their cattle production goals.
This supports other studies, which notes that the paradigm shift of rangeland ecology
professionals to heterogeneity has not made its way to producers (Sliwinski et al. forthcoming).
Management recommendations should consider these findings and plea to individual values and
utilize trusted community leaders as exemplars. If their neighbors are utilizing BCM practices
and receiving positive results, the conversion of others may be easier.
Future Work and Limitations
One limitation of this study is the lack of theory used to guide the model. This study
utilized qualitative findings to explore the relationship between heterogeneous landscape-scale
attitudes and other factors. The study of attitudes toward heterogeneity management is relatively
new, thus the theoretical research supporting it limited. Another limitation is the limited number
of participants. Ideally, for statistical power, a higher N is required.
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CHAPTER 5: EPILOGUE
None of ranchers interviewed were interested in converting their grasslands to cropland.
Their disinterest reflects their lack of desire to be full-time farmers, not because they live in areas
where the land is not suitable for farming. They simply have no interest in being full-time
farmers. This is due to the nature of their jobs: they love their way of life—enjoying the great
outdoors and wildlife that comes with, being their own bosses, and working side by side their
family members. Sitting in a tractor and being under the heavy debt burden that can accompany
commodity farming is unappealing.
There are other similarities between ranchers defined as “progressive” and those who
manage specifically for heterogeneity. Each and every one of their livelihoods are directly
connected to the land, so they base decisions on the “big picture” or “over the long-term”.
Managing grass sustainably is understood to help the longevity and profitability of their
businesses, so land quality is of the utmost importance, especially in regard to running a
multigenerational business. The vast majority of the sample are fourth generation (or more)
ranchers, who are hoping their children will take over, so the importance of sustaining a business
that can be passed down through generations cannot be stressed enough. Mindful of the future,
the ranchers recognize that what might make a quick profit today may negatively influence their
revenue stream in the future and hurt the longevity of their businesses.
Their reliance on the natural environment to earn a living, means that they have work
with the natural productivity of their land. Both “progressive” ranchers and those who manage
for heterogeneity try to work with nature as best they can. For example, some have switched
their calving seasons, their animal sizes, or burn seasons to later in the year. These ranchers are
experimenters and are continually looking for better ways to do things. Accordingly, the need to
stay open-minded along with the ability to change their minds was mentioned multiple times. To
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be a rancher is to continually evolve in your thinking about what it means to be a land manager.
These ranchers understand the need for flexibility in ideology just as much as management
decisions.
What is the difference then between those ranchers who manage specifically for
heterogeneity and those who are “progressive”? “Progressives” appear to still adhere to the
rangeland paradigm of managing to the middle. While both groups view their land as a valuable
resource worth conserving, it is the understanding of what heterogeneity is and the importance of
it within the landscape that separates the two. Those ranchers who use biodiversity centered
management practices seem have a deeper understanding of the ecosystem and manage it
specifically for heterogeneity—or a variation within the landscape instead of making it the same
throughout. This can be challenging, as “blowouts” within the sandhills of Nebraska, or bare
ground anywhere is often assumed to be poorly managed and because being seen as a good
steward of the land is important to ranchers.
Those who manage for heterogeneity specifically mentioned utilizing cattle as a tool to
execute their conservation goals while simultaneously generating income. They report seeing the
disconnect that others appear to miss in regard to how their management decisions impact the
ecosystem as a whole. They are “managing a tallgrass prairie, not running a pasture” and feel
that if you “take care of the most susceptible species and everything else falls into place.” The
belief that all classes of livestock will grow more from a diverse prairie and that taking care of
the ecosystem is complementary to the business of raising cattle. This ecosystem perspective is
what separates “progressive” ranchers from those that manage specifically for heterogeneity.
However, it is likely that “progressive” ranchers, such as those interviewed for this
project would likely find management techniques that promote heterogeneity appealing, because

113
of their similarities in job enjoyment and multigenerational business enterprises. As discussed in
chapter 2, each of the progressive ranchers interviewed mentioned that they had intensified their
grazing practices throughout the evolution of their ranch. This intensification was seen as a way
to improve their landscapes in the way of Holistic Management. They “enjoy a challenge”, do
not mind hard work, and enjoy the outdoors and the freedom ranching allows, but there is a
personal diminishing return for their grazing system. Progressive ranchers considered
intensification profitable and good for the environment; there was merely a cut-off point when
moving cows got in the way of their life. Studies have shown that it is misconception, based
upon anecdotal evidence rather than objective assessment, which promotes rotational grazing as
a superior strategy (Briske et al. 2008; Briske et al. 2011). Rotational grazing can be used for
diverse management goals, but does not necessarily work for ecological purposes. It is therefore
possible that instead of using rotational grazing, patch burning and pyric-herbivory could
accomplish similar ranch goals, while also increasing heterogeneity on the landscape. Changing
practices requires awareness and evaluation of available choices.
All of participants within the qualitative research of chapters 2 and 3 seek out information
and improved way of doing things. They read, attend workshops, are active in grazing groups
and even take on leadership roles. If provided with the necessary information about
heterogeneity along with applicable examples (i.e. workshops, ranch tours, etc.), “progressive”
ranchers are likely to give any management technique a try that proves beneficial to their
management goals, cash flow, and families.
Interviewees that manage for heterogeneity were specifically selected because of their
use of fire on the landscape, whether it was used in the eradication of invasive cedar trees or
patch-burn grazing. Arguably, the mosaic of habitat created by patch-burn grazing is one of the
most important management techniques for creating heterogeneity on the landscape (Fuhlendorf
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et al. 2008). If burning increases heterogeneity and is compatible with cattle: lets promote it.
Ranchers will determine how burn practices aligns with their management and financial goals,
but they should be made aware of the benefits. There are legalities that come with using fire, but
these are being addressed with the increasing popularity of prescribed burn cooperatives
(Tidwell, Rogers, Fuhlendorf, Wonkka, Engle, Weir, Kreur, Taylor, 2013). As these findings
illustrate, working with neighbors and environmental groups has the ability to bolster local burn
culture and resources.
While the great expanses of national parks and private conservation areas are an
important part of conserving grassland ecosystems, private landowners also have an important
part to play. The balance of cattle production and grassland conservation must be considered
when recommending management practices. We modified the Freese Scale to take this balance
into consideration. Cattle producers need water and often the natural flow of streams on their
properties is not enough. Sometimes they need fences and, as producers have been taught
through holistic management, fences can make intensified and rotational grazing possible.
Sometimes there are buildings or light poles, or other vertical structures that civilization has
erected. While a heterogeneous landscape benefits from a lack of vertical structures, it is
unrealistic that they be removed.
There are many areas in which ranchers, with the help of their cattle, can improve the
heterogeneity of the landscape. Ranchers can: graze for patchiness, manage for native
vegetation, use patch-fires and pyric herbivory, allow other grazers on the landscape, and be
tolerant of predators. Landowners might not have millions of unfragmented acres, but, they are
also conserving the land they are working. Ranchers can be encouraged to work those lands in
the best way possible for ecosystem services, because it is beneficial to their businesses, their
pastures, their animals, and their families.
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APPENDICES
Appendix A: Grassland Study Informed Consent Form

INSTITUTE OF AGRICULTURE AND NATURAL RESOURCES
SCHOOL OF NATURAL RESOURCES

Improvement of Grasslands for Beef Cattle Production, Bird Habitat, and Botanical Diversity
Purpose:
This research project aims to establish a comprehensive study of the human dimensions influencing land use and
grassland management decisions. You must be 19 years of age or older to participate. You are invited to participate in
this study because you are a Nebraska rancher or landowner.
Procedures:
You will be asked to complete a personal interview. This interview will take approximately one hour and will be
conducted at a place that is convenient for you. Interview questions will explore personal characteristics that influence
your grassland management decisions including your preferred grazing system. This interview will be recorded.
Benefits:
There are no direct benefits to you as a research participant.
Risks and/or Discomforts:
There are no known risks or discomforts associated with this research.
Confidentiality:
Any information obtained during this study, which could identify you will be kept strictly confidential. The data will be
stored in a locked cabinet in the investigator’s office and will only be seen by the investigator and her advisor during
the study and two years after the study is completed. The information obtained in this study may be published in
scientific journals or presented at scientific meetings.
Compensation:
You will receive no compensation for participating in this project.
Opportunity to Ask Questions:
You may ask any questions concerning this research and have those questions answered before agreeing to participate
in the study or during the study. Or you may contact the investigator(s) at the phone numbers below. Please contact the
University of Nebraska-Lincoln Institutional Review Board at (402) 472-6965 to voice concerns about the research or
if you have any questions about your rights as a research participant.
Freedom to Withdraw:
Participation in this study is voluntary. You can refuse to participate or withdraw at any time without harming your
relationship with the researchers or the University of Nebraska-Lincoln, or in any other way receive a penalty or loss of
benefits to which you are otherwise entitled.
Consent, Right to Receive a Copy:
You are voluntarily making a decision whether or not to participate in this research study. Your signature certifies that
you have decided to participate having read and understood the information presented. You will be given a copy of this
consent form to keep.
Signature______________________________________________
 Please check this box to signify you agree to being audio-taped

Name and Phone number of investigator(s)
Stephanie Kennedy, Principal Investigator
Cell: (402) 926-6732
Mark Burbach, Ph.D., Secondary Investigator Office: (402) 472-8210
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Appendix B: Grassland Study Email Scripts

Email to initial contact, Ron Bolze, Coordinator, Nebraska Grazinglands Coalition:

Subject: Grassland Study
Body:
Good afternoon, Ron.
My name is Stephanie and I am a graduate student in the School of Natural Resources at
the University of Nebraska-Lincoln. This semester I am finishing up coursework and
preparing to do some dissertation research.
I am currently working on a project entitled: “Improvement of Grasslands for Beef Cattle
Production, Bird Habitat, And Botanical Diversity” with Dr. Mark Burbach and Dr. John
Guretzky. It is our goal to establish a comprehensive study of the human dimensions
influencing land use and grassland management decisions. This includes conducting
interviews of beef cattle producers and landowners to identify personal characteristics
influencing grassland management decisions. I will be the one conducting these
interviews. This is an exploratory study, so questions will be open-ended, but I am
especially interested in “progressive” ranchers and some of the reasons behind their
selected grazing systems.
John suggested that I contact you regarding finding “progressive” ranchers who would be
willing to participate in an interview. Do you have anyone in mind that I can contact? I
am willing to travel to each participant’s ranch for these interviews.
I am willing to answer any questions that you may have and am grateful for any
suggestions you can offer.

Thank you,
Stephanie Kennedy
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Appendix C: Grassland Study Interview Questions
Improvement of Grasslands for Beef Cattle Production, Bird Habitat, and Botanical Diversity
Interview Questions:
1) Tell me about your life experiences that got you to where you are today, especially in
reference to your ranching operation.
2) Why do you ranch? What does it mean to be a rancher?
3) What is special about the way you operate your ranch?
a. Describe your grazing management philosophy and management goals.
4) Have there been changes over the years to how certain things are done? What
influenced those changes?
a. Has your perspective changed over time as you’ve had experiences and worked
with different types of management/grazing systems?
b. Describe the current grazing practice you employ on your ranch.
5) Describe pressures you face to switch your rangeland to cropland, or any other nonrange use.
a. How do you respond to these pressures?
6) What kind of variables affect your management decisions?
a. Internal and external to your operation (e.g. on the ranch, neighbors, gov’t
policy, etc.)
b. Describe how you acquire the information that informs your grassland
management decisions.
7) What does the future of your ranch look like?
8) Is there anything we didn’t discuss that you want to add to round out this story of what
you do?
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Appendix D: Case Study IRB Approval
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Appendix E: Case Study Informed Consent Form

INSTITUTE OF AGRICULTURE AND NATURAL RESOURCES
SCHOOL OF NATURAL RESOURCES

Participant Informed Consent Form
Title:
Heterogeneity in Practice: Successful Rancher Case Studies
Purpose:
The purpose of this study is to explore the experiences of ranchers who have successfully incorporated
Biodiversity Centered Management practices into their ranch plans. We hope to answer the question:
how can biodiversity centered management (BCM) practices (those that promote heterogeneity), be
incorporated for those whose main goal is production?
Procedures:
You will be asked to answer questions during an in-person interview. The interview will be audio
recorded and last for approximately 60 minutes. The interview will occur at a time and location
agreeable with the participant.
Benefits:
There are no direct benefits to you as a research participant.
Risks and/or Discomforts:
There are no known risks or discomforts associated with this research.
Confidentiality:
Any information obtained during this study, which could identify you, will be kept strictly confidential.
Electronic records will be stored on a secure, password-protected server and any paper or physical
records will be kept in a locked file cabinet. The information obtained in this study may be published in
scientific journals or presented at scientific meetings but the data will be reported as aggregated data.
Compensation:
You will receive no compensation for participating in this project.
Opportunity to Ask Questions:
You may ask any questions concerning this research and have those questions answered before
agreeing to participate in or during the study or you may contact the investigator(s) at the phone
numbers below. Please contact the University of Nebraska-Lincoln Institutional Review Board at (402)
472-6965 to voice concerns about the research or if you have any questions about your rights as a
research participant.
Freedom to Withdraw:
Participation in this study is voluntary. You can refuse to participate or withdraw at any time without
harming your relationship with the researchers or the University of Nebraska-Lincoln, or in any other
way receive a penalty or loss of benefits to which you are otherwise entitled.
Consent, Right to Receive a Copy:
You are voluntarily making a decision whether or not to participate in this research study. Your signature
certifies that you have decided to participate having read and understood the information presented.
You will be given a copy of this consent form to keep.
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Appendix F: Case Study Email Communication

Initial email to referrals:
Subject: Cattle & Biodiversity: Study Referral
Body:
Dear [rancher],
My name is Stephanie Kennedy and I am a student at the University of Nebraska. My current
research focuses on attitudes toward heterogeneous landscape management and I am looking to
speak with ranchers that incorporate biodiversity into their ranch decisions. [Your program
director] says you are a great example of someone who takes biodiversity into consideration on
the ranch and recommended that I contact you for an interview. Participation will involve a onehour interview in a location that is convenient for you, including traveling to your ranch. Will
you be willing to participate in a formal interview process? Participation is strictly voluntary and
there are no known risks or benefits to this study. You must be 19 years of age or older to
participate.
I would love to speak with you a bit more on the topic. Is there a date and time that would work
for a phone call?
I am willing to answer any questions that you may have.
Thank you,
Stephanie Kennedy
402-926-6732
skennedy2@huskers.unl.edu
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Appendix G: Case Study Interview Questions

Interview questions:
1. Please share a bit about your ranch with me.
2. How did you get started, incorporating wildlife/biodiversity into your ranching
operation?
a. What would have made the transition easier during the early stages?
3. How do you balance the cattle and the wildlife aspects of your operation? (production vs.
conservation)
a. Explain your grazing system.
4. How did you first hear about heterogeneity and BCM techniques?
5. How have you been able to incorporate BCM into your ranch plan/management?
a. What challenges and successes have you faced in incorporating these techniques?
6. How do you evaluate your property and track your progress towards the biodiversity
centered goals?
a. How do you incorporate the Freese scale?
7. How have your family, neighbors, community responded to the changes in your
management? Your fellow ranchers?
8. What kinds of incentives are or would be helpful for managing biodiversity on the ranch?
9. How does the greater landscape, that is, the land beyond your property boundary, factor
into your management considerations?
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Appendix H: Survey IRB Approval
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Appendix I: Survey Communication Language

Invitation Email
FOR DISTRIBUTION TO LISTSERV MANAGER
Subject Line: Grassland Management Feedback for [Ranchers Group Name] Listserv

Dear [Survey Distributor Name],
The University of Nebraska-Lincoln (UNL) is working to improve our understanding of grazing land
management decisions, including attitudes toward heterogeneity, and would like to get input from
members of the [Ranchers Group Name]. Please help us by including the language below in an e-mail to
the [Ranchers Group Name] listserv. Your support is greatly appreciated, and we thank you in advance
for helping us distribute this important survey.
Please feel free to contact me with any questions or concerns regarding this request or survey. I can be
reached at 402-926-6732. You may also contact the faculty member involved in this research, Dr. Mark
Burbach, at 402-472-8210. Also, this study has been reviewed and approved by the UNL Institutional
Review Board (#18124). If you have questions about your rights as a participant, you may contact them at
402-472-6965.
Sincerely,
Steph Kennedy
LANGUAGE FOR EMAIL TO LISTSERVE
Subject Line: Grassland Management Survey Invitation
Dear [Ranchers Group Name] member,
The University of Nebraska-Lincoln (UNL) needs your help to improve understanding grazing land
management decisions, including attitudes toward grassland management. We seek to better understand
use of, barriers to, and attitudes about diverse and variable grassland management practices. As a member
of the [Ranchers Group Name], we are hoping you will help by sharing your perspective.
This survey should only take about 20 minutes to complete. In order to make it easy for you to respond,
please follow the link below.
Your participation is voluntary but greatly appreciated, and you may skip any questions you prefer not to
answer. You are free to decide not to participate in this study. You can also withdraw at any time without
harming your relationship with the researchers, the University of Nebraska-Lincoln, or [Ranchers Group
Name]. The information you provide will be kept confidential and only be used for the research purposes
of this project. There are no risks to participating in this research, but your feedback will be extremely
valuable in helping us improve our understanding of grassland management decisions.
If you have any questions regarding the survey or technical issues, please contact Lindsey Witt-Swanson,
Assistant Director at the Bureau of Sociological Research at lwitt2@unl.edu or by phone at 402-4723672. You may also contact the main researchers on this project, with questions: Steph Kennedy, at 402926-6732, or Dr. Mark Burbach, at 402-472-8210. Also, this study has been reviewed and approved by
the UNL Institutional Review Board (#18124). If you have questions about your rights as a participant,
you may contact them at 402-472-6965.
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